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. TOPIC TEN . L
CHANGES -

ACTIVITY ONE--Change is Natural i | K S,
ACTIVITY TWO--Changes in Man's Ac/}v1t1es in the Coastal Zone

Materials for Glassroom USe,///f/

: Introduction 0 Change/Activity e

= Changes in4 Larger Environment/Activity = ° - . ]
It's Natyral to Change/Reading . ' - 7
Once There Was One, -Now There Are Two! /Reading ’ ‘

tial Changes in Matagorda D@]ta/Drawdngs ,

v 0.B.C./Reading , R e

4,000 B.C. to 1,000 A.D.[Readﬁng S, ' v

1820 A.D. to 1800. A.D./Reading : .

00 to. 1900/Reading

ure/Reading - : _
Changes in Man“s Activities on the Coast/DraW1ngs . T R

l

Major Jectives for the Topic

/ 1)1 define change, - :
1.1 cite examples of changes that ocCur, . e
2.2 evaluate changes in the environmerit
2.2 examine marine environment of the past and present and
. ) analyze changes;
2.2 “conclude that the environment of any 1oca11ty will change W1th
S the passa®e of time; °
~Y . 2.2 compare and contrast marine environments of the past and present
- - 2.3 point out environmental probléms that have ex1sted in the past
T v and that exist today, ' \
- 3.1 analyze changes in marine env1ronment to defermine factofs -
L causing them; “vo
3.1 examine marine environme of,today and'fdrmulate pessible’
. B ' future changes, ' v
\ : 3.1 hypothesize about the consequenges of man's manipulation of the
env1ronment 1n the past, present &nd projected future ‘
Teaching Suggestions ‘ _ . o :
' ' C e
The purpose of this lesson is to have the students identify ways in which the-
marine ‘environment naturally changes and changes in-man's activities in the -
* coastal zone in relation, to the marine environment. _ v :
I
+ 1, -The students will ‘complete the readings and use the sketches to identify
*and analyze natural and man-made changes in’the marine environment. (The .
"matetials may be distributed on the previpus day.) -The class can discuss

o : the readings and activities in small qrohps and/or-as a who]e. Yo T

. » N - . . ‘e . [

. O ._ . ‘ . . . o ) I o R . . N .
i 'EM ' ».....l‘ o | o | . - J[d . . | .




\-." i .
316
' ) . o/ .
-2 You may have the students w0rk on the dioramas as a group “Each - _
: group is assigned to research a- time period and build a diorama repre-
senting that time period . - ‘ L ’
Reference from Texas Parks and wﬂder Magazme, Our Changing Coasthne,
Vol. 34,.No. 6 (June7976) pp. 7{-‘5 . 4 £ .
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" TOPIC TEN--CHANGES \
. X y ‘ .
: CHANGE IS NAJURAL .
Pl ~\§ - - . :

.Completé4-' , o .
A . e | -
Introduction to“thange activity. S .
‘ \ _ b : : : Y

| o o . ‘ .
Read-~ | S | f * o

It's Natural to Change , - :
Once Therg‘Was One, Now Ihere'AreéTwo! o i Sy Y

. , L . - - . Y, A .a N .
. , - Look at:__ . P L - | .. ." ‘ ._ ) . ./( ’\, ,'
& » B s " ) . : ' . ' . -
., Drawings of Sequential-Changes in Matagor%?'Delta.

R . .
- . ’ .
- .

: ' o A . )
- . ' List-- R | o . ) e

Natural chéngés that occur in the coastal zone. -

o) . 3

Sketth=-- .. . | I R
3 In your projectipn of the future Matagorda area in No. 7. ' , .
) Answer--ﬂ T S ' o T . o ' .

Y+ .- The questions’ - .
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Let's Took ét'chanqes in a Targer environment-- our society

~and the earth. . | | - o |
| | . ~ N
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77 (" IT's NATURAL TO'CHANGE ~ . _ .|

_fNaf@ﬁa] processes are constantly -changing and shaping
-:the coastal region.- These processes include:. stream
4 “runoff; sediments being deposited; wave erosion of ‘the
- ~.shoreline; storm surge4 flooding; ground sinking;, faulting

.and sand dune movement. The processes are the.result of.

~natura] interactions of climate,

soil~and water ‘systems.
¢ .“ . . . . Yo .

.~occur not.only in shorelings but.,also in bays, marshland
£

i . -of the ecosystems. Floods flush the: bays, and although
. this may seem to-have .bad effects on the organisms; it

. ’ ’ ¢ . - . ,'/" . '.;:
. These processes are the agents of change. - They make sure'
.~that the coastal region continually changes. These changes-

.aRd river courses. These changes are vital to theﬁsurvivall

;\ . is: followed by ay intrease in p?bductivity. Rarsh changés"

.*;‘ * “ensure. the continuous cycling of
o marine organisms. E

L4

.

land. The conflicts usually occur where we hayg goften

\)

We need to know abolit these chahges so we wil] hot upset
balances. . N : I

.- To learn more abdut these changes, thg'Mataggrda Bay area

nutnie?ts needed for the = .

- . ) i . . '. L . Vi .
. However, some of the changes.canflict with our use of ‘the

in the way of natural processes ‘or unknowingly ubs@ﬁ?balances.

K. - was selected as a“model for developing ways of rwatching and )
' recording shoreline changes. This area was selected because
¢ this part of-the coast has been the least affected by man's

activities. - Theref@re,-the-gpbnges that occur are due to.

- natural processes.

~N

From -this study, we have alrehd& learned that 60 pErceﬁt of

the Texas Gulf shoreline is erosional. The erosion .of the

y ' shoreline in the Matagorda area has been approximately
v~ - 1,300 feet over the last 100-year-period. That is an

average rate of 13 feet of, shoreline that is lost each year.

» ; The principle cyuse .is natural. Certain of our activities
, -, have helped ﬁ;ﬂ%peed up the erosion. TYherefore, it is .
' “important tha
of the~area ¢an bg seiund and bafanced with the effects of
“ *%¢ natural changes. . SN | o

.
.

» . « -

s Y

e understand .the changes seo that our develo




e

7 ®

. fore,

coastal region. If we go back.in time we find that in 1856 ‘
Matagorda Bay was one bay. Drawing 2 shows the effect of- a )
log jam at the mouth of. the Co]orado Jyiver in 1929, . ST

v

.‘\.

Draw1ngs 3, 4, and 5 shbw what happened after the log jam was

" removed. Three Pprinciple streams empty into the bay. The .
* Targest -is the Colorado river, and we see that it has constructed
ca de]ta d1v1d1ng the bay into two parts _ . K (-

T e,

braW1ng 6 shows the.Colorado river. mouth at the present t1me

"Water from the river enters the western bay and the Gulf of

Mexico. Marshes now occupy the :Tow- 1y1ng areas along the shore’
of - the .mainland and the bayside of the barrier 1$lands and -+ .

- peninsulas. ‘These marsh area&mof the ma1n1and are d1rect1y

related to. the river. | - .

Grassf]ats now occur 1in many aheas, but'are'best on the western:

side of the delta. ‘Here, the water is A few inches to-about _

fodJ feet deep and the bottom is sand and muddy sand.. Oyster '
s once flourished in several areas of this bay. However,~ '

'some reefs have ,been- overrun by the.delta, covered by spoil -

from dredg1ng,.or remeved by shell dredgeérs. There arealso r

numerous oyster clumps in shallow water; most.-are dead. There-
nature changes not only the shqpe but -tife in the coastéal

zone %s welle N S L

Some of man's act1v1t1es affect he natural procésses of

change or have the potential of . oing so0. These are:

(1) land.and water usage- {2) river diversion' (3) shell
dredg1ng (4) dredging of oanals (5) dune-destruction (6) mining . ..

of beagh and barrier sand and (7) construcdtion of Jett1es and "

'_bulkheads Know]edge of the natural proﬁesses and man's activities

is esgential in order to insure the coastal zone. w111 .be managed

]

wisely. _ . A : o .

\

1.‘ é 7: | | _- . - | '~ ... : r | 32] ‘ ,
» ‘ . . _' . SR -. . . i . -: - K ’
"ONCE THERE WAS'ONE, NOW THERE,ARE TWO1 . ° &
v’. .\ T - _ " (. . k"._
Now Tet's take a 1ook ‘at how nature changes the shape of the T

2
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SEQUENTIAL 'CHANGES
IN MATAGORDA DELTA -

1 Colorado River 1856 ) ; .‘
2. Coldrado River momh (in Matagorda, Bay)
In 1929, before Iog Jam was removed.

3 Coloradd Delia 1830.. .

- 4. Colorado Delta 1936 .
5. Colorado Delta 1941 .

6. Schematuc pgesentation ovaoIorado ‘
River mouth as it presently empties into

»°  the Gulf of Mexlco
7. Future . .
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.What effect does man have on. the ndtUraI prpcesSéS?':

wa.wpuld'this natural Chahée affect the mafihe%éhviroﬁhent?-.'

«t T

- o~
. . ) P . ) ' 3 .' .
\ ) . _— - "t

R

. How would these natural change% affect the marine organisms?
A o DU S 4

\ . e

-~

.l - .
. , , .
. ~
.0} .-2",;" N -
. "\ T .
b ’ L . ~ : o e . ’ . " .3

Fel D

How would man's changes affect ‘the marine environment-and

the organisms 11v1ng there? o : _ Lo T

-

A

‘What natural changes do ysu th1nk w111 occur in the Mata—-
gorda area 1n the future? :
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/ TOPIC TEN--CHANGES . -
CHANGES IN'MAN'S ACTIVITIES ™+ . =« = »
_ AND THE COASTAL ZONE: S
" Read-~ SR . | .
10,000 B.C.- . , s
000 B.C, to 000 AD. T

C  AB20 A.D. to 1800 AD.. - SN .
' ... 1800 tor 1900 : e e ‘ S
L " 20th"Century-Modern Per1od _ - L
jf_ o . . The, Future . N

" Look at-- S IR I
: " Pictures of the Texas Coast and. Man's Activities Through Time.
. L . . . .- . i ) A R o . . E

~ Prepare---

S . . ‘ . : ’ 4
A,diorama of each of the above -time periods: *
or N |
&» " Draw-- : :
R -Plctures of each t1me pen‘pd show1ng man S act1v1t1es Tnfthe
IR : o 'coastal zone.: : : ]
" Draw-- . - %' - , o ‘
A Your idea of the Texas coast in the future.
S Write-s — e | . e
St ' . A-scenario of .the Texas coast in:the future. - . S
Vo - Share-- . ‘} ' - - - .
‘ Youm scenario with your classmates.
Divide-- . - . :
n A sheet of paper into five 'columns. Label them:
Time Périod L | ) . < - .
Natural Changes ’ R . o : ’
R Man-Made Changes v - :
C - - Impact on Environment by Man '
' Resources Used '
Fill in each column.
) Answer-- - o . :
: ~ The questions. ,
\ . : B Y w
. ) . /
. n@ | . 1 | | | o Ly o)T - o
g .



:'"Th1s is Capta1n Seaborhe We are go1ng back in time to

- revealed-that man~first..came\to; the Texas coastal region about:
12,000 years ago. ‘This was dufing the time when the glaciers _ -

~ of. the-last ice age were ‘beginntng. to melt. The Sea level . e
-was several hurddred feet lower than it is today. - Therefore,- L e
. What today are bays were actually Triver valleys 12,000 years =
.ago. Also; ‘what we- caTﬂ beaches were art. of the’ 1n1ahd prairies s
;dur1ng this. per1od : L E T Lot
'People of that t1me were nomad1c hupters who k111ed a11
‘hunt. They lived along rivers for Q

- the animals. wgre attracted to the water. “These ear

" is thought that they.used-fireato stampede and kill

‘the Gulf waters to rise. to their present Tevel. Bays, as

Took at the Texas coast. - chaeological ‘evidence has -~ . e

the Gulf shoreline was miles-furt er out than it is today. el

the game in one reg1on and then mo on to a new area ‘to
ter and transportatlon

Rivers:also gave them a strategic 1ocat1on for huntin
habitants.may have had an “impact on their environm

bisons, and ether an1malsr ‘As they-moved about the. lahd, they
Tgft scattered artifacts.and a’ few kill sites that tell us of-
tiieir presence. HoweVéh, many~of their remains are under the
bay waters and in-the Gulf in'areas which were once dry land.

C
at

4,000 §.6. to 1,000 A.D.--NEO-AMERICAN PERIOD
By 4,000 to 5,000 B. C. the melting of the g1ac1ers was caus1ng§
we know them'today, were in the process of being formed. «

Into this area moved a primitive tr1be of - 1nd1ans who - soon -
adapted to the env1ronment .

\

The'se Indians were hunters and gatherers That is, they
depended on the coastal resources.in a different way than-
the earlier big game hunters. They began to ‘develop
social systems that are shown in their artifacts, shell middens,
and, burial grounds. They probab]y did very 1little to change
the environment. They had fire but no horses and no wheels. :
Their impact was limited to their dwelling sites. After they"

Teft an area, the land changed back to 1ts natural state._ o -“} ,‘L”
Therefore, the1r 1mpact was not 1ast1ng . . .
v : ) Lo :- . e )

‘ i .,
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'aThe Span1sh colon1a1 per1od had 11tt1e 1mpact en the coastal
- vregieon, except for thé territor1a1 conf11cts with the French -
v that resulted. in -building Spanish m1ssions ‘and forts at

:HMex1co S 1ndependence from Spaln opened up' Texas to sett1ers¥%'

r B0 A D. to 1806 A.D. -—COLONIAL PERIOD
A few changes ocCurred in the’ 11fe of %he . stal Indians. °

Ceramics and:the bow-dnd arrow.had béen 1ntroduced

1“,HAgr1cultura1 practices were probably 1earned fnom nE1ghbor1ng

‘groups.. At the time Cabeza de Vaca’landed én the Texas coast

_in the 15205 most, of the coastak’tribes werefstlLA ga&herers

'and hunter51 L . . » L y _

~

points-wherg:the ‘French had entered.. ' The ‘Spaniards.,occupied °

" fon1y a ‘few.scattered .permanént settlements, ma1n]y'1n and

‘aroundSan:"Ay onio,s.Goliad and Nacogdoches. A major Span1sh

"Tegacy in. the coastal’zote Ties .under watet: off the coast

of - Padre Island and beneath’ certain shallow bays.. This, 1egaéy
-is the sunken ships filled w1th go]d silver, and Xrttfacts

"

| of the Aztec per1od ,'_:, < o PR

- Iy Vo .
. W
; - * * -

. . . -y e v Co
. - R JELETERY T as

v

1800 to 1900-—NINETEENTH CENTURY AT SR

These settlers then won - -their 1ndependence from Mexico and
established the Republic~of Texas: “With the form1ng of the *
Republic and-later, its, becom1ng part of the UnYted States,

the coastal reg1oh pecame a maJ@r-h1ghway of transportatlon s

and commerce It has” rema1ned s, ever . since,.

'f'0nce ‘the* coastal +égﬁoh opened sett]ement 1ncrea§1ng

changes oeccywred. Ports were ‘eWtablished. Sh1ps brought
“immigrants’ and: sUpp11es 1nto Texas from other areas of the
United States: and Furo @, Some of" the supp11es brought  ih

-~ were lumber, shingles, bricks, flour, sugar, 1ime, coffee, "+,

rajlrdad Aron, fruits, clotfiing and material. The products
_sh1pped—ﬂwt var1ed frem. port t-0 port In the late 1800's,

-

.. these .included cb%tgn, grain,-beef, hides and tallow. The"-ﬁe}ﬂ,:'“'“

;rnet—on4y“betweenﬂ¥exas—¢nnﬁﬂr -

but also to other partsl the Un1ted States w

The firs P taken to 1mprove these ports and harbors N

"‘Was to -d edge thpm Th1s made the waterways Wider and

. oo
" N LT SN

deeper than hefore.. AlSo jetties and'groihs uere built to make “gw’“"

the channel mpre permanent with fewel hazards- “Railroads were_,
“beiny bu 1 from-théSe ports. to the; interipr. Both goqds and
peop1e~were freely tran&ported to and from the ports '

’

- o -'\'._.'.I’ h

. In 1873, the fir%t surVey ‘was taken to find a’ suitabl?‘route
for an 1ntracoasta1 waterway This 1ed to the dredg1ng

CE, TR0 5t ) . -

I:rr. . " . ' A P L » - - ,’.»" \Y

o .
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) oatput and 1nvestmenb

~the constructidn. o} gauseways and deve]epment oft ferry. serv
b

A‘f operat1on that eventua]]y created a channe1 Wh1Ch Joined

together all the existing inland waterways along the coast.
This gave vessels nat réqu1ring deep water a sheltered and:

g L

-uninterrupted passageway'through ‘Texas firam ‘the Rio Grande;. -

on the border. of Mex1co to. ﬁlorlda .. . A
C T ) ’ «'_ S ‘_" . A__f\:.A_

. “ 20th CENTURY-~MODERN PERIOD

.- . ¢ -_,-".A"'
SN ey AR

Deve]opment and expans1on of the port and harpa&«fac111g3es,

Jetties, chamnels and intracoastal waterway system"continued. . -
Hawqyer,,W1th the discovery of major, 01] fnelds in the 1&90 s v

“and. ear1y 1900 sw.a;new era, dawned

oo . .- P
. Voo ) . LT R oo T B E :
. [ r *t ¢ ¥ . *. . ¢ "
. Y D - . ol y " PR ARV
. . . \ -t . ¢ - . - o

Today, a]] the major Texas ports have petro]eUm ref1ner1es,-P ‘

bulk termina]s,,petrochem1ca1 ‘plants’ ang -petroléeéum<related
.industries. This. has'caused ‘the 4Texas. Gu]f Coast region to
. become the.world's largest petrochem1ca1 complex 1n terms of

v I3 . - .4 &

A ftehtng 1h ustry als.o deve1ope§ on the Gu]f of MeX1co

Many ports o the Fower coastiare. home ports. tor the commercial
f1sh1ng-vesse4s The mayqr1ty of these vasse]s are %hr1mpers,
since 90 percent of the-total f1sh1ng is, o far shrimp Con--

;equent]y, these ports a]so haye sh1p bu1]d1ng aqg ma1ntenanceff”

fac111t1es

\

) ’ . . . St w\y : b - S L ’
Another" deve]opment that. occurred 1n the 1920 s was to play
‘an impoftant part in the ‘shaping of thé Gulf. coastal.area. .,

. .. The number &f augomob1]es in the United States was rap1d1y

1ncreas1ng as the car became a mode—o transportat10n
Motoristd cast wistful gazes at.the beaches of Galveston;
_Mustang and Padre Islan The beaches provided-a highway ’

2

a]ong the .Gulf for miles as well. as an.area for f1sh1ng, Ca

sw1mm1ng, s1ghtsee1ng, and p]easure driving.," This led to _

-J ’

CES

to carry the autom ile to these recreat1ona] areas

e ,4

S

"This-has led to the deve]opment of cdasta] mar1ne recreat1§}
which includes - sw1mm1ng; fishing, hunt1ng, camping, boatin }

. sa111ng,»surf1ng, 901 f, -tennis,. and . bird watching.: Tt. has*

also led to .wacation home deve]op'}pt and -hotels, mar1nas,j_?
*restuarants, shops etc “tao serve he vqs1tbr ' T

l
"

In add1t1on to petro]eum, petroqeum products,«chem1cqls,
m1nera1ﬂ“ su]fur, 1ron, steelr motor - vehic]es, mach1nery,‘

- . . N (
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fertf]ﬁaer,'etc;; anr1cu1tura1 oroducts also move throuqh~

m'»f “ the. _ports. Agribus1ness,sthe eomb1ned pha'ses of food, fiber ;T
° and. foreést production, processing, tra sporting and marketing, o
- .48 Texas%s., eading. 1ndustry._ Agribusihess products ‘ape ™« v

( :f.j shipped from the coastal. ‘ports. .These include corn," cotton,_'

.“' rice, graif. sordhums, soybeans, wheat, wheat-flour, animal
._fat and vegetable 0ils:. R

* .
< ke, PR
Nyl

(e ”'The coastal zone” continues to- grow and develop The deVe]op;fa*:‘

t,..- ment of offshore ¢il and gas: production, and mining and. their,
" related-industriés hale contr1buted'to this growth. The - 4

population of the coastal zane increased 20 percent between «{Kjkf

1960 and 1970 hnwhat will the future be ]ike’

, \
N . . . ‘ : " v
i R - e ooy, G ,'_{'\ L .
U PRV

_ ,J . .,..I : THE FUTQBE _‘;:_ \di,""' 3n.(

-

Nhat will the Texas coast and man''s act1V1t1es be Tike in the °..
5future7 There are many possibilities. Stnce we have no way
- of rea]]y knowing, we 9an only project possibTe erents.'
. TSome poss1b111t1e3 1nc1ude f""'pﬂu AR - o ’ff
4 o o

e v . ~¢ i

,f]f.2. ‘decrease in the. pgtrochem1ca1 ,and related 1ndustr1es
"7 and ghost towns deve]op1ng /j

R 3 | 3.'dfewer automob11ea and boats* ;ﬂ‘~ hr“‘ R
=:-F %(h.l.fewer people traveling to the coast far recreat1on
; - 5.' decrease in agr1cu1tura1 products due to 1ess 041
oo ?d gas. and fert111zer ava11ab1e.. ' '
E - 6. reourn_to_1eSS.teChn0109¥ . “
7. more mase/branéportationl' N :_ ‘
‘_:.. .3reater useaof sadar’and w1nd‘ener9y o »

9. . return to sa111ng bype ships

*

- Some alternative poss1bi]1t1es inc]udei 3 ST,
o 1. more oﬁ]land gag_disgoueries offshore. - .
s ,3; ‘pekrocheniéal_cnemical_comp]ek-increases.

3. a superpqrt.or two offshore'fOr supertankers

: w
v ’ M
. . -
. .

1>,xrunntng out nf 011 and gas . e R :A:;qn@ff
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“\f_Gu1f of Mexico

“_ '6JJ mar1cu1ture farms for grow1n a]gae, shrimp, oysters

*and- f1sh for food

84 the sun, w1nd and water*as en,rgy sources

. i, "
9. underwater hab1tats for 11ving and work1ng on the b

- _.'.f1oor' wof the Gulf BRI,

! . e . .
e . . . v
9 ‘ ' 0

"The death of the coastdl life- zone;is a poss1b111ty Thel

causes include dredg1ng, coastaT zone mining and.. dr111ing,‘ »
tidelands real.estate: development, beach erd;jon, and water:

pd1lution. The three’ major water- po]]utants include: -

domestic sewage, industrial sewage (mainly chemicals), and . -
.thermal po}]ut1on Destruction of the "Gulf by~ pollutien is
,a real threat' since two-thirds of the natural sediments "and

industrial po11utants of the un1ted States ehd Aup in the.

3, P .
Y

at w111 the future of the GuTlf, coastal area be 11ke? You

C e

can and will help to dec1de ’ /
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'f¢l; offshore mandmade 1$1ands' 1th:”ef1ﬂefféshand;, *
e hem1ca1 plants ' e e ‘o L .
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= {JhJ;/-g" ; Ahd*1600%s tb man's present day- 1nteracﬁ1on.; How - -

T e Quzsuons
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1. Compare~man S 1nteract1on w1th the coastal environment,VU(-‘

s 1t sim11ar? o o o S v

. . '.Iw . l "

T ! AL EECA - O AT ) L O &
.+ . “How'-is -it differenmt? AU RN L ek
n, . . . "t . . e ' - . : e ) . 4. .“‘... . ‘ - 2 :
- , o . B
k‘ a .;_,‘ "'A.‘ oy |._. . ’ N r\ 1.\, v
A agee vt . T
! .
o o . . R ~ *Y \ : v,
. . .

'2 why has man ' 1mteract1onlw1th,the coasta] env1ronment ."\lu

,f"_:l N chang,ed" ) - | s . : . Lo e e

S . ! ; "_.’ E B
N s y u.'_. g N R L
) - - SURVATR . e T
@7 3...Compare man's ¥se of resources in. the past, present, s : . .
and future. - Lo e : _ S T T ey
[ S ’ e T ) T T,y

<
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-
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- Why or what has changed man's use of resources through time?
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L - TOPIC ELEVEN L e TR
I S, wANTs ® NEEDS? Sy

~
-

ACTIVITY 0NE-~NisheS‘ wants and/or Needs? . , - ' S S
. ACTIVITY TWO--Past,“Present and-Fyture Needs N ST L
ACTIVITY THREE—-CuItwpe and Wants or'Needs.  *  * . .o YT o
»Mater1a1s for Classroom Use:: o ‘ U g .;Ea‘; T e, N
. oo - A‘Dozen Nishes-wants or Needs?/Act1v1ty _,«L”',, . “J[:i_ o T
el ~ Hierachy of Hurian Needs/Diagram« -~ £~ ° 7% o o f e LT
: et Show and. Tell/Activity - - ST T At SIS SO SR
. v e Advertisdng-Wants and: Needs/Act1v1ty LT T e S
T _"Karankawa-The Past/Reading ° B U P R
L Te o Early TeXas SeaDort/Read1ng 1}~#f ”Ti;"’q- o B
s - e The Year 2000/Activity ~ N L'_ W AR
, . My World/Activity R S .
- Cﬁaracter1st1cs of Culture/Act1v1ty oo ' -
_ Comparison of, Cultures-Past, Present/Activity . - : ;
e My Imagtnary CuIture of the Future/Act1v1tx : .
MaJor ObJectives for the TApIC ' 4 . o .
._} . N
' After complet1ng the act1y1t1es the student w111 be abIe to: : ‘ '
N ¥¥= ;-1 1.1 descr1be a. cuiture, 1
R B U R X + needs and wants 1n 4 g1Ven env1ronment .
AT o2, ﬂ 1dent1fy £he needs of var1ous organﬁsms 1n a g1ven mar1ne K
- Lo environment ;.. P
”“”2 h ‘analyze needs and wants in a g1ven situat1oh (past, present, h L
bl e and future); - E y
-2 4 if given a situation, pred1ct future changes in needs and wants; . .
2.4 if given a situation, genefate factols that caused changes ‘ g
in needs and wants; -
2.4 " categorize man's needs into a hierachy of human néeds,,"
2.4 .analyze the changes 1in needs in different’situations’and o
. . _through time;. . . o -
‘ Lo 2.6 identify the common c racteristms of cultures, .
. ) -+ 2.6 relate the common-char cterlstics of a cuIture to his own
) culture; - '
2.6. analyze the common characteristics of culture: and know that
s : people live differently -depending.on the1r cultural
’_. : A characteristics; : ‘
o 4.3 evaluate wants and needs in terms of their relationsh1p to the
o mar1ne enV1ronmenF N ' T
Teaching_Suggestions N ' . o, ° S S

“ . The purpose of this Iesson is to have the: students 1dent1fy past, present




PR and future’ needs and the relationship of culture to. wants and needs It will
L a]so help ‘the. student to- anaiyze the factons which determine wants and. needs,'53
- '.3: The students will. complete the' readinqs and respond ‘ta the questions'l_ff”
~and/or activities. (The materials may be distributed on previous days.)-ﬁ'-:
In many cases there are no right and wrong answers, . . v

2, The continuum (Advertisinq-wants and Needs, My world ~and My Position
g Ty ‘acttyities) might force people to choose the middle position. «Refining
oot s "rid¥culous middle" can help steer participants off that.position. xou” .
o ;\-:};might define the ridiculous middle as the position’chosen by a person. ~ 7
e d 77 who believes in one extreme from noon to; m1dn1ghtsand ‘the other extreme - "% .
. A\ - 7 -from midnight to noon, To share responses in the class, label” “opposite: r“e-?"
- ' walls in a room-with the extremes and ask- participants to physically stand Ve
where their beliefs are. Or, draw the continuum.on & chalk board -
and ask part1c1pants to “initial the spots that represent their beiiefs

3. These activities are designed to help s ents understand nd
“cjdentify their wants and heeds, to see how they change through 5
the effect of one's culture on wants and needs* In Topic

1 s and neads will be related to one's use of™ resources
Do not, orqet to discuss the needs of marine organisms | 5!:\.'
v o 4, Discus§ the readings and act1v1ties in sma¥?l groups and/or as. a whole
‘ .class.. Encourage the students to- qenerate related questions ‘and then n
strive to ansyer them.- . : s
0 L T . s
"' — , "- -.\
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- ‘ s .-
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1 3 , . f
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._{_j B organism and. its habitat. The rest of-the students will list

o .needs of the organish.and how environment meets, those needs.

- .Students will take turns naming the marine organism 6p1ant
or an1ma1) . A
. - ". . i -‘ .’.
. aé - )
[y TS
)Q - ‘O
. '
* + -
7 |

NISHES WANTS' AND/OR NEEDS? - |
Complete-- S ST
_ A. Dozen wishes--wants or Needs. R . o
Share and d1SCuss-- = ' | T e
_ YOur }1st of wishes with _your c]assmates. . ’
Look at--"" : ' '
H1erarchy of Human Needs((Maslow s Pyram1d) 1r
Descr1be and present--““ o “ L
: ' Your“charade (shdw and” te]l) about wants and needs, R
.Use-- .. R ..‘--. '_._ » , . . “l.*
Newspapers and maga21nes to f1nd ads which i]lustrate¢
. bneeds. L '
ut outé= T B
' Appropr1ate pictures, mounf them on butcher paper, 1abe1 them
| e wants" or /needs". . . L . =\ :
. Complete-- 7'.a- S S o _
. Advertisingg~wants and Needs activity. - ,
Answer-- . , - . I
1. What is the role of advertising in creatipg wants?
- How do te]ev1s1on programs turn "wants" into "needs'?
i N .. '. I
2. What are the needs of man today—«the present’
“Liste- A 3~’J- o " -ﬂlj;'_'."_'i.;{fT-i-J(?"
The needs of a marane organ1sm One student will name an v

]
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‘O.‘J. a : ‘:.‘“/.'- v Y o T o S T T t:*',' B : -;ll\? : . . Y-
 This is Captain Séaborn.e, 1 ‘'want to #tell you that this .
* is your lucky day.- .¥ou have just-been granted a dgzen wishes.
'There dreé no restr{cwions on.your: wishes. . |
' What ane the th1ngs you wouid ke to havez L
< List your w1shes An” order beginning w1th wha} you want first
. ’ . .__ . ' '\F‘ .j"'b
- L 2 ._‘, . . I ’ ‘q" g -_' e . - ] . _.‘. . .-‘; ;
© P e E ° R
. L ‘ RS I' :
-t e B ) R ke
ey k - . et '_. ce
_ lii Compare your list of w1shes,w1th your classmates! lisfsa .
o A Are they the same or different% Explaln why they differ
\ ‘ \# e 1
,,:, “ ‘: BN ' - ( | . | | ‘ . oyt
. What makes a th1ng “wént. or need? hufftg‘ydar*deﬁhﬁtfbna
for wants and needs . - ' ) B
r 'J. : o u ’ Y
‘ Which of your wishes are wants and ‘which are needs? Divide - L
. ..your wishes into two groupsy wants and meeds, by placing -
< . a W-.by those,whicqsare wants and a N by those which are needs. .,

v -

What are some needs that 90u'wou1d' ant-to7aad-t6"yourATist
g after”looking at;Maslow s Hierarchy Human Needs. List
)A i the- add1t10nal needs. . K :
/ . L .)' .
How doés the ehvironment-meet_yoar needs and . J"
) ..’ : - [ . ) . .. -.
, A ' o . L



% SELF KCTUALIZATION

HIERARCHY OF HUMAN NEEDS -
'S PYRAMID). -
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f SELF ESTEEM

" LEVEL 4 .
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“SOCIAL NEEDS

T
. LT

_ e U .
LEVEL"3.

.

NEED FOR-SECURITY.

LEVEL 2"

- PHYSIOLOGICAL WEEDS

(FOOD, CLOTHING, SHELTER)
LEVEL 1

I3
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SHOW AND TELL

I3
K

't"

gPresentva charade about wants or needs.

movies, T V shows, stories etc. )

Describe your charade._
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(Use-tit]es:ef'songé,

¢

““Your c]assmates wi]] try to guess. the titTe and the particu]ar
“;HWant or need that 1s being 11}ustrated by the charade

a
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" ADVERTISING

<

e A

N
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~WANTS

It

v-

o Neews < ¢

A . -
ow q.
.
’ .
c .. « P ro .
» “ ;:V -

«

. . :";' X : e . _ 'IA ' R . . . v
"da’ you4think. advertising affects-what you want and
~Put @n X on the continum-that indicates your position.

o . ‘f""' L a N L L )

. L e . -
= " : . . B

- .. R . . _ " .
I always buy advertised .~ . . L never buy-ad--
goods and'services. - . . ¢ vertised goods *
e - - - and gervices.,
o~ ¢ - R . . ‘ o
. v . , [ ,

Ty ‘ ' &

*  Cn you think of a time . - Whit are some things that: ., .-°
«that you "bought something s you need or. your.family-needs -,
...or asked for something - that aren't advertised? .’ ‘

o . Pprimarily because of an . " . : . S _
\ . Aad you 'saw or heard? - S s
'.» . 3 Y b e
2 ~ ﬂ}. o 1 )
. f‘-’ K -i’ - : ‘-" ¢ -
S~ 8,
[ M . 3 \ /-‘\."'
- - i - .
2)- o
+ . - . B :-.';” | . ’
: ' A:‘_.: H .
.- L4 ¢ _”& ¥ :;:\-.\.\l »
. .';_ . ~ L u./’(s» @
1 o
A e \ ’ ,o
Why aren!t they advertised? .
PR . / , w I
e / " e ! ¢
- . - T N
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| . TOPIC ELEVEN--WANTS ORNEEDS?. © . -
47 . . . .: ot PAST, PRESENT AND FUTURE NEEDS c '

L]

e Lbokfat-;, . o S 3 o .'a', o
e Sketch: of Karankawa Indians. ,’ ) E e-”r b;

+ . ) .- . e

. -Redd-- . o ' o

- S . Karankawa~;The-Pas£.

| Look at-- ' . ’ "l-‘{ ' : \
Sketéh of early Texas seaport '

: - . s

- t ,- v . o v° - i / if .
' .o ] N o . . .. . ' . i -

Read-- | o \L*\ . B ‘

Early Texas Seaport, , = - .

~ List--

o ©
»e

o

. Some d1fferences between the needs of Ind1ans and the early -
Texas sett]ers .

>

© Complete-- . - ° = e o f, ST

The year 2000 chart.

‘ Answer-- : S . ‘ <
& - ol . .
. y . - N / : ’ : .‘- . ’ ) ‘1 ’ ’ N v
SR The questions. = . ‘ e : . s
"‘ * ] ‘7‘. . . - ” ] ‘ ‘ \ .o ’ ' ‘ . ’ . <_\‘ fy

 Make-- ' o “;"

e .

s Y .
A diorama deplctTng l1fe on the Texas coast in the past present S
¢ - and projected future.. . ’ o

( . . . .~ . ) - . B ‘

. Coméléte-- : . S B ‘ S

The My World actiyitjf SN
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_KARANKAW_A-_;THE PAST"‘ L

PR

L] . 1

1 .want, to take you back in time to meet the coastal -people

of Texas before the ‘Spanish and French arrived in the 1500's.

" They were never a large group, all five tribes never had over
500 waronPswf+$heyw&rem¢hewxqranxawam4nd&an&mwmauw‘.u i

The Karankawa 1ived along the qu1et Jagoons. In the summers -
and in dry years, .they would have to stay near the large
waterways ‘and move inland in-search of- dr1nk1ng water.

They were such ‘@xcellent hunters and .fishermen that a neigh-
boring tribe called them "men that walk on water." The

‘bottoms of the lagoons were mostly smooth, and the water was
_sha]low 50 they would wade out into the pools to fatch a

variety of fish. Fish were their most dependable food supply.
At times oysters were in season as well as mussels, turtles,
and porpoises. They also had ducks’, geese and other birds,
spiced with varieties of marine plants. Alligator meat, .

however, was one of their faverites. : S e R

4

| The Karankawa did‘we]] in their hunting on the nea?By prairies.

Deer were the common target, but they hunted javelina, buffalo
and-the smaller “mammals too. . They also ate berries and other
splants. They took -only what they needed.

*

.\.

v . . . .
‘To protect themselves against the mosquitoes, they woukd smear
themselves with alligator grease or shark oil. This gave:

"them an of fensive odor. Their appearance was also frightening.

The warriors were over six feet tall and wore only a breech
cloth. They had wild tattoos over their face. They inserted

bone or cane cuttings through holes in -their breasts and noses

for. ornamentation. The men wore small shells, disks of tin,
brass or other metal strapped to their throats. Their hair
was -coarse and dark with a redd1sh hue from the constant ex-
posure to’ the :sun.

Their main weapon was a six foot bow made of cedar and arrows.
They also had hatchets’, knives, .and tomahawks. They did not
ride horses, but traveled on foot. The Karankawa we not

"only strong physically, but had endurance. They could stalk

miles through the marshes and still be freSh for the chase
or battle . _ .

To add to thdir mob111ty on water, they used crude canoes or

~. dugouts made from 1arge tree trunks. Most of the time-

they did not use paddles, but propelled: themselves by hand

or erected a crude sort of sail out of animal skin. These
could be used in the bays, but were not re11ab1e in the-Gulf,
so they did not go out into the Gu]f -/ :

R T L S N
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Their homes were -round tent-1ike huts supported by slender
willow poles. These could .be set up or torn down by the
women in an hour. Each held 7 or 8 people with no seats
.except for skins. There was a hole ih the center of the.

“ top-to ‘et out ‘smoke’ from the fire built in the center.

,-///

The women wiore knee length skirts with deerskin bracelets

on the left wrist. The children were naked and the.men only
wore breech cloths. When .it was cold, they used animal skins
~ for _covering. : "~ : ‘

Little is known of their religion. They had a festival

each full moon and after a successful hunting or fishing .

trip. Then thére was chant1ng to music or a gourd filled .

with stones. A fluted piece of wood over which a string’
~was drawn to produce a droning sound was also used.

They had to" know the terr1tory to -know when the best berries .
were ready to be picked and where the oysters were. They d1d
not waste food. To live as they did, the Karankawa had

to understand the environment. They adjusted to its changes
and its seasons. Waste was not a part of their_lives,

They were thou§ht by some to be cannibalistic. Some evidence
indicates they were nat cannibalistic until they saw the
Spaniards of the ill-fated Narvaez expedition eating their
dead in an extended fit of hunger. |\ Their cannibalism was
only a religious rite done to preveht the 1nd1v1dual from

having another life, or for revenge to get an enemy's powers,
. @ -
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EARLY TEXAS seapdRT. . g

/.

-

- When sailing into the early Texas port city, the buildings

- -along the low shoreline stood out sharply. There were no
trees, only scrub oaks. The wooden wharves, which were con-

~stantly crowded, extended hundreds of feet out into the Gulf.
There was a railroad leading up to wharves. .

. 4

iy

The warehouses, built of cypress lumber, were the largest
structures in town. They were located between main street

and the shoreline. Inxthe?e warehouses, merchandise taken
from ships or to be loaded‘onto ships:was stored temporarily.
The unpainted-cypress warehouses, small sheds and fences were
weathered bgautifu]ly, giving them a coloring of silvery gray.

The early homes were cottages, but by the 1850's fine, two-
story board homes had appeared. Usually they were painted.
a glossy white. .Shutters were used on homes and commercial
buildings for coolness... The shutters also .helped to reduce
the glare produced by sunlight refléected off the white
shell and sand on which the town ‘was built. '

It was a resort area for fishing, crabbing and bathing.
The "moneyed class" from updtate was attracted by the fresh
sea breezes. The hotels had constructed short piers  for
v the exclusive use of their patrons. The houndless variety -
: of seafood was -a gourmet's delight. ' o
The children cql]ectéd'sea shells, coral fragments, live :
conches and bits of driftwo®i. The lTadies would sit in the -
shade of the hotel galleries to exchange gossip. . C
The port city was supplied with ice harvested on New England
ponds in mid-winter and shipped south ‘in refrigerated ships. :
Once it arrived in—the port city, it was packed in an ice )
house which had thick wooden walls insulated with sawdust. 8
Thus, natural fce was available for home use, hotels, restaurants,
. bars, drugstores and confectionaries where ice tream and chilled
drinks were sold. - -

It cost-next to nothing to live in thé edrly coastal port.
Fish, crabs and oysters were abundant. All kinds of wild [
.game (ducks, geese, deer, etc.) were available. The people .~
.“were welcome to all the fresh beef. they could carry. from

the slaughterhouses. There were.n cerns in the whole-
. sale slaughter of cattle. The C riven into chutes
' and killed find skinned. The butchers had np use for the carcasses
after the hides gnd tallow were removed. herefore, town people
.could have all tRe fresh meat they wanteg. - The carcasses

-

49
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were then hauled outside the town limits. | They were left
there for hogs, birds.ahd beasts, ef prey to eat. The hides
and tallow were shipped to the eastern United States

It was not qnusual to see herds of cattle driven through

town to the slaughtehhouses or to the wharves. At the .

wharves, .the cattle were loaded onboard ships. They were
shipped to New Orleans, Cuba and the eastern u. s

There a]so was a turt]eifactory The large sea turtles %;re
caught in nets and brpught to the factory.to be capned.
- Once canned, they were shipped to all parts of thg world. (/

These seaports served as ports for neardy all the country west
of thé Colorado River.to the Rio Grande in Texas. Three ships
a week arrived from Galveston and two from New Orleans. They
were .all sailing ships until the advent of side-wheel steamers
fn 1859-1860. They brought necessities and; luxuries for the
inhabitants of western Texas, New-Mexico and a 1arge part

of the southwest. Immigrants.from Germany, Switzefland,

France and the southern and eastern U.S. arrived on- the ships.
Thousands of bales of cotton were shipped from the port

along with the cattle, tallow and h1des Noo] and ‘pecans

also were sh1pped out: .
Large wagons_called Prairie SchoOners drawn by 10 to 12

oxen and two-wheeled Mexican carts drawq'py a yoke of oxen

or 6 mules came.and went by long trains.” Wells Fargo Express
Company wagons,_drawn by 16 mules’s brought silver bullion

from Mexico to be shipped to the mint at New Orleans. These
wagons were heavily guarded. A stagecoach left for California
.. twice a week. - Barly Texas ports were - def1n1te1y busy and ‘
an 1mportant commerc1a1 Tink. :

» 4! ‘A__-
g
- h)
{ ! 3
‘ir ’ ‘
)



NG
*

6.

.75

8.

- 9.

10.

o

n.

o - . . |
. Nhat do yqu’think were the wants of the Early Settlers?

.

. - . . . P S
. What were the needs of;the Karankawa? List their needs.. .

- _ R | B o o
List.the needs of the’early_sett1ers;¢ . , u,..;' ' '.t
N . L ‘ o |
What do you think were the wants of the Karankawas? - °

‘How did the’ env1ronment meet their: (Indians and Early Settlers)
needs and. wants?

¢ - . LG

- .

A\

‘How did the Kararnkawa interact or affect the marine environment?' - -

e VR . . ’

How did the early settlers affect the marine ‘environment?

-

What resources did the Karankawa use? How did they use S
~ them? _ L L. - | .
.‘. . i "o ’ ¢
*What do you think are some th1ngs that are 1mportant to ,
thei? How 1s this d1fferent from your Tife? .
i.

Was there a difference in the wants and needs of the
Karankawa as compared ‘to the early Texans?

/ ) . . ' ) A
‘What were the reasons for the djfferences between’ the needs ' e":'
of the Indians and the early Texas settlers? , .
. ' |
v]
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THE YEAR '20_06' '
. o, o
vThe year’ 2000 or the D1st century is part of your future
How old w#ll you be then? = Most of us dream about the

future once in a while. In this aetivity you will create your
dream 1ife in the year 2000. It .can include whqtever you '
-want. what do you th1nk it will be ﬂ1ke? B
In the chart below descrﬁbe how you see each of the. fo]]ow1ng' :f'

in your future in the year 2000 ~Fi11 in .the things 'you want
~and need. - | : o : e -

& B RN
_— <, . D&cription” Wants - Needs:

18 =

- &

~ your family status -li S T'i.. !m. | - o | /

. - L

: RN A ) <.
location of home

. . . . !
.- . . . . .

description of your |
home, building, .rooms’ - , _ .
f . , . . . : : 1Y N

* your job

]

i
¥ 4

location of job : | .~

. -
. N .

hY
N

transportat1on you . c | : - - _ o
will dse | - : - ' . \\_;«

L —\
X

s

~ food you will eae\x : ¢
,/.' N . ) - - \ *
e forms of recreation)\
s . MR
[ 3 ‘

clothing

‘how you will -spend | . . : . _ e
your leisure time , _ ; _ A
' .. . Y e

gl — - g =

other

¢

s
| &)
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3.
.\'\

v

2.

'4.'

5.

6.

*

How will the env1ronment meet your needs and wants 1n
the future? .

3

How W1]] your needs and wants affect.the mar1ne environ-
ment in the future7 :

N

What are the dlfferences betweeén your preﬂ!h:needs ahd
wants and those. of the year 2000? .

(- " '.‘0“ : " ;. )
'What will be your needs in the_yedr,zoooz ) ._7_',J 
What will be your wants® in the future you described? .

- -

. . - - ‘ ‘) 1 o -
‘Why are there differences? . L
t:-‘ . o " . o N
Why do wants and needs change through time? - .
* (o]
L O _
» [3 !‘)J 1
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-_where would you 11ke your world to be on this continuum?e
Mark the spot with an X. ‘Where is your personal world?

Put. a Y on that spot. ~Ask some people you know to put

y their initials on the line where they would 11ke their
- ~ world to be. -

¢ -
R . :

Karankawa . .t-;; : - © 2000 A.D.
vt Indians Early Settlers: Today - - Fully
tLe . S ARV ' - Automated

Think about the following questions: Do’ most of the world's .
people Tive in the right ha]f or.in the 1eft half of, the . o
continuum? Why? A :

o

People in what parts of the world might 11ve in the 1eft ha]f

of . the cont1nuum° : . p

“
. . - . »
ora i . N . -,

. .. [
e » .

. M1ght some peop]e choose to move from the r1ght ha]f to the .
“left ha]f of the cont1nuum? .

i What are some advqhtage&,and-dtsadvantages of the right half? *

]

What are -some advqntages and disadvantages of the left half? .|

1



" ., TOPIC -ELEVEN--WANTS OR NEEDS e ' -

“ .._ CULTURE_AND WANTS OR NEEDS .
—_= ., .y '. e e . .
: R . \ o NG ‘ i ‘ :
= Complete-~ : ' o S S Xy .
\ .- ' ) . . . . K \ ‘\" D
' Characteristicstof Culture S L,
) + Lomparjson of Cultures--Past, Present. - A o
‘iDEeém_up_add answer-- R : v /J‘ _ A /;. .
An*imeginary culture of the future. ' :
S » T :
Develdp-- . “ . ’
. | . Yozkémaginary éhlture of the future. v J f
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If you“know‘some of these: th1ngs about ‘a. group of peop]e, you,
_know about their culture.

" .

Think about your culture or some ‘of the characteristics 11sted
above that you- know about in your 11fe :

“‘Write a ®oem or a_group_of,ﬁ&ntences describing“xouf culture.

T

=

g LN N : t

'Vow that you have. some ideas on paper, draw a picture that
YU th1n§ shows some things about your culture

¥

\ v
. \ Y
e 1
. -’
o ’ 1’
. .
s
v &
ALY
F}
. . .
v - s ad
N ¢
-
*
-
. oy
* -
£ . T oy 1
_____ % ’
. e
\ M n
L) .3

&

N : e ’ . A ,
. - .\.\’. | S t‘ N T ..3 o . \
' CHARACTERISTICS"OF CULTURE : Co s Lo
‘.',\":"_'_._.'-‘ . . . '“u ~ : : ’ ‘
T . 13 '
What is'meant by the word culture7 . J_
‘To help dec1de, 1et'slook at some common characterlst1cs of
culture-., . . . S . L . :
1. food ~ -° 5. Music #nd Dafice . -ri
2., Shelter 6. Arts and Crafts . .
3.. Clothing 7. Beliefs - | _ '}1'
4. Too]s 8. . Behav1ors o : | I AN
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& ... GOMPARISON. OF CULTURES—PAST, PRESENT

-

4 . S

Think about the cu]ture or some of the character1 tics of the
culturj of the ‘Karankawa Indians or the early Texas settlers.
You-may want to refer back to Activity Two as a reference.

Now. that. you have some idea about their culture, write a )
short .story or produce a ‘skit describing a day-in the life of
a Karankawa Indian or an earl)\Texas settler’ wh NQ your age.

~Answer

* .
.

1. How do the cultures of. the Karankawa, early exas and
T today differ? o

N
. . 1 .
’ e
. r = .
. ] ) /
ot . .
. . LN f PR
LY .
’ °
.

2. Nhat resources did the: Karankawa Ind1an$ or ear]y Texas
sett]ers use? L . : o b

L 4

. ' . . ;

~

3. How%did they use the resources?
. .

L T . \
. . ) .

4. What are some things they each seem to Value or are im-
portant to them? o

K ‘ » \o"
5. How is thjs different from your life?
LI - / . :

*

-~

N " 6.  Why is it different from your life? . )
\) | | B ‘
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A

Share imaginary cultures with your.classmates.

' ' . -t ~ 1
Y

Develop an 1mag1nary group in your mind that (A) 11ves in,
on, 'Or near a. marine environment (B) in the future--2§ years
from now. ' _ _

List the group S cu]tural character1st1cs based on common ;

character1st1cs of culture. _
é‘(

v

Dec1de how these people will survive and what will they eed for

a "successful life" in.an imaginary marine environgent you
describe. . - -

. - * [}
- .
-

-

Draw pictUres.shoWing resouriés used by your -imagimary group.
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T O ToPIC TWELVE .
| -  INTRODUCTION TO' HARINE RESOURCES' . .

ACTIVITY ONE--Nhet'is a Resource? .
ACTIVITY TWO--Marine Resources-Introdyction : -
ACTIVITY, THREE--How Do They-Réte? -

Mater1als for ClaSSroom<yse

What is a Resource?/Act1v1ty

Marine Resources-Introduction/Activity
Let's Brainstorm--Marine Resources
Filmstrip and Cassette.Tape-~"Marine Resources”
What .Do You Th1nk7/Act1v1ty

L.

Magor 0b1_pt1ves for the Topic: _
e s

. After comp]eting the activities, the student wil] be able to:

1.1 def1ne resource. ' J' . L
1.1 point out resources of the marine environment;
1.1 classify marine resources as renewable or nonrenewable;
- 1.1 categonize marine resources as to their value-monetary,. -
. - ecological, cultural, aesthetic, recreational or historical;,
1.1 ~d1scuss people as a resource. | L p

: Teachlng_Suggest1ons ’ ‘ o IR

<

. The purpose of this legson is to have the students 1dent1fy marine resources -

. and to group them as renéwable or nonrenewable. The students ‘will also

. determine the value of the resources and that resources are used to satisfy,
their wants and needs. :

‘1. What is. a Résource? is designed to help the studénts understand -
that resources are needed to satisfy their wants-and needs and that
resources ase renewable or nonrenewable., o

2. 'The filmstrip and cassette tape "Marine Resopurces" is designed to
¢ be an 1ntroduct1on to some of the varhety of the marine resdurces.

3. In How Do They Rate? the students are asked to rate the resou;bes as

to the value they feel should be placed on it. FEach resource can have

more than one value. Also, different students will rate the same résdurces

d1fferent1y Discuss the questions as a class.. The What Do You Think?
act1v>ty is for the students ‘to-express their own persona] op1n1ons, ,

4, You may have the studentsmselect a marine resource and do research
on its past, present and future usage and become an-"authority" for the
class on that resource. You may have the student(s) help you. present
information when his particu]ar resource is presented in the following
lessons.

i‘__ 9 . | 5y
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5. All the fo]]owing top1cs 1342 Oﬁare on a spec1f1c group qf resources.

A1l the know]edge in these topics ’is.partially a basis for the culminating |
- agtivities. in topic 21, You may want to Took at topic 21 so you w111 be

fami-liar with the two activities:
o 1. Simulation: Shoreview in which" they each will pTay a member .
* of thee-community ‘Shoreview. -which is developing a plan for the
future of the city and the“lse &f its resources.
2, Planning and setting up an exhibit for the International Sea
Exposition. Their section on a particular resource will present '
~ the importance of the sea with emphasis on the Gulf of Mexico,

: If you plan to have the students plan exhibits on the marine resources,
it would be.ideal to have them select/or you assigh the resource which

they will be responsible for now. This would allow them to work on it
throughout the unit and help you (see #3 above) when you present~that
topic to the class. This could be.a group or individual project.

“
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. TOPIC TWELVE
_INTRODUCTION TO MARINE RESOURCES

" WHAT. IS A RESOURCE?

. v

Determine-- -
The resources required for wants” and needs.

)

' ) C]agslify"-@ : \ .
_ T The resources as renewable or nonrenewable.
Answer-- : [ .
‘ r - . 3 B £y
| The questions.
h .
"\
\
3
- :; .
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g . E o .‘ -. a
“
Y
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_Activity one) in the first column.

. ¢ ' - . . .-- ' ".
WHAT IS A RESOURCE?

A

.
L
. . . . .
] L . <
“

. ..
®

‘Divide a shéet of ébbr into 3 cd]umns. (You may use the
‘back of this page.g

Label them: Needs & Wants, Resource,
Nonrenewable or 'Renewable Resources. o L

- *

List your wants and needs from the previous activity,(Lessén Ten~hﬁ

. " )
. 9 : 4

“In the second column list- the resources needed to subpiy the

wants and needs. Now we will go through the list and ‘decide -
the resaurces needed, for the wants and needs. ' We will define

resource’s as the materials needed for the satisfaction of wants

and, needs. _ : | .

S e ’ ' . ) s ot
Determine if a resource is renewable or nonrenewabde. Use
the definitions below to .decide. -

L4

Nonrenewable Resaurce--?f to the best of your khow]edgg;k}.

there 1s only a fixed amount of the resource in or on -

planet Earth, of if it is a mineral, then it should be ...

classified nonrenewable.

Renewab1e~Resourcee-if to thé-best of your knowledge the

.resource can-be’ grown or in some magher replent#shed from
year to year or is a plant or animal, then the material
should be classified as renewable. o

When the defimitions are cléar; go through your list of re-
~sources and write R for renewable or ‘N for nonrenewable in

column three. If you are in doubt about any resource, -take

your best guess and put a question mark (?) beside it.

'An§wer the questions: .

1. Do you need more renewable or nohrenequle resources? .
LS

2. Do you want more renewable or nonrepewabte resources?

- 3. Look at your\list of needs and wants in the future.
Will you be uding more or less resources in the-futqre?

4. Will you need more renewable or nonrenewable resources?

LY
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.« TOPIC TRELVE o
INTRODUCTION TO' MARINE RESOURCES
MARINE RESOURCES'
Write-- o o

- A definitign for marine respurces.
« . SR B -
Brainstorm and }1ist--

. » A1l marine resources.

-

==

Share<= _ o S
Your Tlists with your clasimates.

Look at aﬁd.listen to--
‘Filmstrip and‘qassette tape "Marine Resources".

’ .

Classify-- - S :

- The marine resources as- renewable or nonrenewable.
Check~- . ;

. The. marine resources you use. . : -
Share-- —_— - - 4 . - . .
y ' The marine resources you use with your classmates.
Answer-- o S

+ The questions. - e .
Select-- . : '
A marine resourte to research. You will be the class expert on
that resource. petermine its past, present and future "importance.

Presént--

- The information on the resource you select to the class.

£)
L&

<«

S8
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What is a mawine resource?
resource below. . N

N,

.'.-?

\ |

»

MARINE RESOURCES——INTRODUCTION

\
’

Write your definition for marine

s -

: l . ' o .
Let's Bf}i,nstorm (See Topic One for instructions for Brainston’fnng)

Purpose:

T «

Compare and share your lists.

Group-you? l1ist of marine resources as renewab]e,or nonrehewable

)

resources, placing a R by those which are renewable and a N
by those which are nonrenewable.

(?) beside it.

a check mark next to the ones you use.

Ed

If you are in doubt about
‘any resource then take your best guess and put.a question mark
Determine which marine resources you use.

&>

To make a list of a large number of marine resources.

Add those marine resources which you had not thought about before
;V1ew1ng the. filmstrip and tape to your 11st :

Place

-

Compare your use of marine resources with your c]assmates'uses.

1.
2.

Answer: . ¢

Do. you use more renewable or nonrenewable

resources? ®

Which marine resources that you - have not used do you think

you m1ght use in the future?

Does everyone in your c¢lass use the same marine resources?

Why or why not?

: lad

V]

»

Look at filmstrip and listen to'cassette tape on "Marine Resources”.
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-~ S1%de 1:"'. . h o r - ' : . T .
Background music. -
S1jde 2: o |
¥ — * s

t Background music.
Slide- 3:
Background music.

.- slide 4: . “
ST - ) - o
I'm Captain Seaborne.” Thank you for i.’iting me to speak
to you again. This time I want to taltk about anaother very -
.- ‘important topic--Marine Resources. ' - '

Slide 5: ' . \ SR L - Y

When I speak of resources I am referring to those things = o
which satisfy our wants and needs. - o -

- slide 6: S | - B

i In many gﬁys, both 1argé and small, the résources of- th
sea affe¢t our lives. If we could look into a clouded -

crystal ball and predict the future, we would see a .grea
many ways in which the sea will influence our tomorrows. [

- Slide 7: b .
The sea-provides us with much of our food. For example, we
Americans consume an average of over eleven pounds of seafood
annually, per person. With’the realization that fish ang
shellfish contain no saturated fats, but are a source of/ high-
grade protein and other essential minerals, there has bgen.

an increase in the consumption of these food stuffs. Hctually,’
‘ we use about five fimes as much seafood for fishmeal in '
\ poultry feed and food.for land animals than is used for human
consumptyon. PO ' C . _ .
Slide 8:

14

* The sea contains millions of species of plants and animals.
There are more than twenty thousand species of fish alone.
A gfeat many marine organisms have been used for food, but -
few.of them are eaten in large quantities. For example.most
of/us would not eat sea urchins. ‘ '

i
f >
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Nhile it s certain that the food resources of the sea are.

not totally used, no one knows exactly how large these resources
.really are.. We do know, however, that overfishing has taken . -~
its toll. At least twenty of the more popular species dre ~
close to,:or have ;een over f1shed , , _ e

|
4

slide 10: 5 "7 IR

., The verwhe1m1ng proport1on of food from the sea (approaching
‘nine percent) consists of” f1sh Plants from*the sea provide-
less than one percent of ‘man's food—-compared to the figure -
of e1ghty percent of 1and p]ants in some parts of the wor]d

L] . e

Slide 11:
The ro]e of plants in the marine environment is enormous
~ The abundance of marine animals is determiped by the abi]ity

-of the region to grow plants. Although we do not eat many -
sea vegetables, it is very difficult for us to get through
z day without coming in contact with products made with the |
elp of a seaweed colloid or gelling compounds. Uses range .
from bakery items, dairy products, meats and soft-drinks to
1ndustr1a1 appT1cat1ons Tike the tires on our.cars.

1

Slide 12:

t

S]idé 9 .:f _ :"..“- - ._ A\;_ ry. L .‘. .t.-' 'an.;;":f.

1

. . ) , . . .. .
In future years, it is 1ikely that we may- see rows of‘man-made'~

ponds along the coast. , These ponds will contain marige
organisms 1ike salmon, perch, mullet, shrimp, crab, 1 bster,
algae and others. These will be mar1cu1ture ponds fonry raising
marine organisms. Or, there may be farms out in the ofeun
itself. Mariculture could increase our food supply tre-
. mendously, thus creating a blue revolution. , .
Sl1de 13: ¥ L . . |
In the future, a large portion of. our energy productiop will
also be oceanic. We do not know<the size of the oil r serves,
particularly those which are in e deeper parts of the ocean.
The end of our oil age will actually take pTace when e
reserves in the deep. parts 8f .the ocean are exhausted.

{

Slide 14:

The use of energy from the ocean has taken"many forms and
will take many more forms, in the future. Such energy sources
include wind, waves, tides, thermal and nuclear fusion.
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) Slide 15- ~ “ o | |
N 1a]1y the ocean wa Lmar11y used for transportat1on
*"The seas permitted. 1ar;\£huant1t1es of materials, abundant -
..in one place, to be moved with little use of energy to places:
where they were scarce. Today, the sea still has an-important
) role in transportation. Far example, tankers and supertankers
“ carry hundreds of thousands of tons of oil from the-oil- .
soaked Mlddle East to the oflstanvmi United %}ates ' ~
' . . N . - ‘
Slide 16: . N e
. " Located in these coasta] reg1ons of the United States are
channels, harbors, dock®.and other fac111t1es assoc1ated
“with water transportat1on and sh1pp1ng
Slide 17: - S N
L [ . . '
o One great phe$ mena. of our time is the 1ncrea§§xsn marine _~ =
| o recreation his has taken place gradually and NS most - _
\ ' noticeable by the congested highways and waterwayg on. weekends :
\ and at vacat1on t1mes . '
“\Q ' R . .. R .
o S]1de_18: . | . | - _ ' | ' ‘
‘The attraction of the water has led to crowded beaches".
_Slide 19: )
w1th scarcely a square yard of sand unoccup1ed and the sa]t
smell of the seashore comp]etely lost 1n the haze of sun-tan
lotion.. N
slide 20: i
Recreational activities range from pleaSUre driving &long the
coastal highways. wh1ch para]]e] the . shore11ne and the bays
-and channels .o .. \
& Slide 2):
To 1ounging,_sdnbathing,:girlenatphingi
Slide 22: ) | T
P, - - ; .
-Beachcombing,_and.bui]ding sand castles on the beach.
slide 23:
_ "Thereare'a1so the water sp of_sur%ing and swimning. i
Slide 24:

) R!‘neation is a'highly'v1sib1e and obvious example of the sociai_\
| I 66 -
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va]ues of the mariqe environiient . There are economic va]ues, too;
second to offshore petro]eum and gas in its economﬁc 1mpact

C Cis recreation _
. .
S1ide 25: - Lo
- ' s
) wh11e we . trave] to our favor1te®recreat1on area, we enJoy
. motor1ﬁn along the coastal highways. Once we arrive at
. our destination, we may e1ther settle 1nat a motel for the
4, might .o o _ . . o
Slide 26: e

or camp. out. ‘ , ' . o o t

’

Slide 27: I | s

Dur1ng the day and even1ﬁg hours, we patronize restaurants,
.« service stations, bait.shops, marinas and other businesses «

i h"ﬁ g that cater to our: recreat1ona1 needs o -
‘Slide 28: - | |
w1th1n thé sea itself, we find. many minerals usefu],to_man. St
For ‘example, gold, silver, and diamonds are mined from the - -

ocean.depths. - Clam and oyster shells are m1ned as a source
of lime and building materials. - P «

Slide 29: o ' , o -
The ocean has generated and is generating deposits of manganese,
copper, cobalt, nickel, and-titanium in uniquehpotatoélike-
rocks called manganese nodules. Actua]]y all of the minerals ¢
found on land appear in the oceans in.conceMtrated quantiiies
. which are general]y 1arger than their land counterparts )
‘ * " 'Therefore, an increasing percentage of .the world;s m1nera}s

will be obtained from the sea. The question thatxmust be

n

answered is: ‘Wwho .owns the resources of the oceand and, -haw
will those resources.be managed and distributed? - L we
: . «ar“"ffq ' o
S11de 30: - - . ]

‘The.sea is -also'a source of medicine. : There are hundreds of .«
poisonous ‘marine orgapisms having toxins that have potential
- .use as a drug.® For example, the toxins from jellyfish, hydroi{s,
'sea cucumbers and sea anemones that cause paralysis *have the
greatest potential-use in becoming dpdgs for heart anq .
muscle diseases and even a possibl cﬁre for cancergs: However,
if -we are not careful, we will destroy thi® medical gold mine
~with pollution.
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_ We have always béen attracted to shells and fasc1nated by L.
. ° o 'their beauty. Shell collecting has led to hundreds of shel
™ shops around "the world. However in some areas., -shell:.animals
aré extlnct because so many have been collected. S L e

-
&
°

S]lde 32: ':--,7 .ot oA

e - Red coraﬁ has always begn valued for 1ts beauty.. As coral
.. 4 o bechmes -more scarce, thé’ value of this resource increases.

o *° o . Red-coral is\almost.as expensive as ‘gold.. Today, dredges, X
) " #. are used to .remove coral.- If th]S continues coral will CT
: ;

T ;Q& -shon. Qe a souvenqr of: the past.
Slide 33:".- 0 ] ~ S SR '

@

»-; ¢ "The’ coastal zone is the nesting, resting- and “feedIng site for
3 _n1” many species of water fowl. Every year, many -days are spent
X ?_,', huntvng for ducks, geese and othér waterfowl in this area’.

rf.f The endangered ‘whooping crahe w1nters in a Texas estuarfne
S 'o zone; the muskrat, mink, swamp rabbit, hlte tail deqr and g
e cher ‘game ‘and fur bearlng anlma]s use “it..as we1} ?
R ' o

Slide 35: e Q.f‘ e

*
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_ . Gu]ls, pellcons, roseate 'spéonbill and other mlgratory as “
\ - well as resident species :0f-bdrds use the area and are a
) source of enJoyment for bird 1overs and photographers. ‘

-3

SJ1de 36 o ";-“u w;‘ S T .
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,The sép is a rlch so rce of know]edge and we st111 have much .
to-lTearn. It is he1p1ng us dec1pher the-origin of “the earth
) \ and the geologtcal events which followed. Marine Organlsms"\
v\ - are- prov1d1ng us with some ‘'vital research tools. ‘The’ knoW]edge
oo the sea can prov1de us is 11mited only'by our own ab111t1es o
Slide 37: A L. ‘

o - "The surface of the . coasta] zone is the site of beach cottages B
" and: houg#ng deve]opments _ Many are bu11t on 1andf*Tls in- the
} S estuarlne zone. . , : _ . g
B | . : ,_"o T . .
'_. ‘ T S]lde 38 _f“ _'_*J-;.'«~ _ ' . C“‘
‘ h,-The coastal zone is a1so a favor1te 51te for. industries and
N St " chemical. ptants since abundant water is available for the
v manuf&mturlng processes-and the dlsposal of, yastes

L3 N
v . Lo vl -l - = EWS - . §
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1511de 41

".':-S]lde 42’. '..|. e | o - | | C

Miles of sandy beaches and their organ1sms a1so draw count]ess
numbers of people. . _ \ :
S]1de 43: : \ L . S ‘h,

~The surface of the sea itself is a natural resource for a 2
space-starved “land. Uslng the ocean surface away from the-

. land for power plants, airports, industrial complexes,

resorts and -even citjes, the threat of destroying our coastal

estuaries is greatly reduced. In the future we will even .

-utilize the underwater area for research, farming, recreation,

work and living. " : i - o .

. Among the -resourvc s of the sea, the most pr1ce1ess is the.
“watem'itself, and in the future, it may well be the most
“important resource recovered from the;sea. * Over much of

the. world, water shortage is a grave and growing problem.

* The time mdy be approach1ng when a drop of water will cost

more than a droep of -0il. ' 3

'?Our ‘coastal zone with its- bays; t1def1ats, bayous, 1agoons
. or marshlands is one of our most valuable'naturad resources
They are more productive than our richest cornfields. "~ An .
. estimated n1nefy five percent of all fish and shellfish 1anded
by spert and ‘commercial fisherman along the Gulf €oast depend
upon the estuar1ne 20ne during some period of their life. cycle

!

Q Jetties and. .groins were made to control the moveément of san
alofig the shore and are the rocky shore of the Gulf coast.
They:provide an environment where marine organisms that
attach ‘to rocks: can -gfow and 11Ve They alse provide an
arena for - p]easure. The activities range from f1sh1ng,
crabbing and sun~bath1ng to just enjoying. a walk.

Slide 44,1,_" | ?f}/ |
Crabs, barnmacles, .jellyfish, sand dollarsy seaweeds, .Sea oats,
and many .other creatures are part of the marine envirohment.

These all add 1nferest, beautv and aesthet1c appea] and attract
milbtions-of people. . _ o

o .'#f‘q U )
¢ w0
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" Slide 45*& S ' _ o ’
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\ . . The* greatést joys are those of the heart and the sea is a
) 1°tremendous resource . for‘gesthetic ioy It can nourish not
only the physical being ‘but the spiritual being as well
We need this chance in our Tifestyle.

- S]1de 46 : .
e o T 4 i
' Each use of the marine environment sat1sf1es someone's need
or desire. Uses and alterations of the sea thdt jeopardize
the marine resources must be controlled -to insure the benefits
of these resources for future generations. The marine resources
are the common heritage of all mankind. .The destiny of.all
mankind s inevitably dependent on the respons1b1e ‘develop- -
ment, both environmental a qgonomxc, of the marine environ-
= ment and its resources. %Lf

-Slide 47: . .
- _ . > )
Well mates, I have really enjoyed v1s1£1ng w1th you. And
I'm Tooking forward to sharing some mote about the marine
redources.with you in the activities that follow Are
_ there any quest1ons7
' (v

Slide 48: . | S o ’

The end. o - :
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° TOPIC INELVE L
. INTRODUCTION TO MARINE RESOURCES

/ . . HOW DO THEY" RATE?
» :
Determiﬁe--i" . - L | ' B
” The value of marine resoutces in "How Do They Rate?"
Share--

“Your ratings with your classmates.
* t . A ‘/

Answer and discuss-;

_The questions about the ratings.

Y N

Complete-~

. The "What Do You Think?" activity.
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HOW DO THEY: RATE ?

K Y
K

Determine the value of the marine resources. We will define
value as something that is important in man's existence. Use
the right hand side of your marine resource list’to code the

. marine resources as .to the1r value in 'the following way.

A do]]ar sign ($) to be placed beside any item wh1ch is
of econom1c or monetary va]ue
| . The letter E to be placed beside any resource wh1ch 1s
| ' . of ecological value.
\ | |
| o Which resources are of cu1tura1 ua]ue? Code them with the
L letter C. :

Mark w1th an A any resource which is of ‘aesthetic (beauty)
va]ue .

A3

-

. Put the letter R next to any resource wh1ch is- of re-
crtat1ona1 value. :

Next to the resources that are of h1stor1ca1 value write
the 1etter H. '

wh1ch resources are needed for surv1va1? Mark them = -
with the letter S. 1. ‘ o . ST
Resources may be coded with more than one_]etter.

v a. .
~Answer_the Questions: A o : -

1. Did everyone rate the resources in the same way?

¢

2. 'why aregresources rated differently by difte%entypeop]e?l

A

3. Which valde-do you feel is most. important and shou]d

v be used as a basis for deciding how a resource is to.
. be used? R :
-
’ * g * .
il d
'S
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~ WHAT DO YOU THINK ? . S

I

Do you think that we are likely
"~ to have enough energy, food and

.other resources for our needs 1in
about 25 years?

~Your reasons:

YOU -

.. What is your .
- forecast for the
. future? >
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- _TOPIC THIRTEEN |
LIVING MARINE RESOURCES .

CACTIVITY ONE--A Sea Food Conn01sseur?
ACTIVITY TWO--Food From the Sea
ACTIVITY THREE--Where would we be without the A]gag?

ACTIVITY FOUR--Fishing -
'ACTIVITY FIVE--The Future ~ : - , ﬁ&
._Mater1als for Classroom Use . | _ "' o ' {f

/
Are-You a Seafood Conn01sseur7/act1v1ty
A Diner's De11ght77/read1ng & quest1ons
Seafood Fair Taster Report/activity
It's Good For You!/reading
Have you Eaten Algae This Neek7/act1v1ty
Nutrition of Fish and Shellfish/reading
_ Fish Hot Dogs, Fish Bologna and Fish Jerky, Anyone7/read1ng
. . FPC/reading
. ' Fish as Animal Food/read1ng
Sea Food Surveys
Supermarket Survey
Restaurant Survey
Health Food or Oriental Food StoFE Survey
Those A1l Important Seaweeds!!!/reading
Read the Labels/activity .
Fishing in the Past/reading -
Fishing--Today/reading
Texas Fisheries/reading
Where Have A1l the Fish Gone?/reading.
Fishing Laws and Regulations/activity
Housing Shortage/reading
. A Blue Revolution?/reading
The Future--Scenario A/reading
The Future--Scenario B/reading
Buttons/dctivity '
Newspapers, Magazines’ i , ; :
Scissors, glue : C ' -
Coforing & writing materials :
*Sea Foods
*Sea Vegetables
*More information. in teachlng suggestions

MaJor Objectives fon.}he Top1c

. o ’
After completing the actfv1tie§, the student will be able to:
1.1 cite examples of 11ving-mérine resources;

2.3 evaluate g living marine résource problem man has solved,
.the changds that resulted and the new problems that aroses

P




or

if given a living marine resource, to reconstruct its relation-
. ships in the marine environment; , _
generate a list of 1iving marine resources that will be-impor- .
tant in the future;. ‘ 4 o
identify the ‘living marine resources which are utilized to
produce consumer products and services; -
identify the consumer products produced from living marine
~ resources; | S
explain and categorize ways in which/1iving marine resources .
were used in the past and are being used; ' ¥
analyze the use of a living marine resource through time in T
relation to the values involved and availability;

2.6 describe how the changing use of 1iving marine resources has

N changed lifestyles; , , ' E

2.6 . compare and contrast the use of living marine resources in -
different cultures; .

2.6 identify and clarify his own value position in relation to Tiving’
marine resources; f S '

2.6 analyze value positiens.in relation to Tiving marine resources - .

. to determine similiarities, differences and possible conflicts;

2.7 formulate possible future uses of 1living marine resources:

3.1 evaluate marine environfments on the basis of man's capacity to manage

: them; : ' ~

3.1 discuss the -interplay of the many facets (sociological, economic,
governmental, psychological and moral) in man's management

: of the 1iving marine_resources; . o

3.2 describe and idengify-’_situat‘ions where technology has caused
a change in the ge of 'a Tiving marine resource through time;

3.3 if given examples of Tiving marine’ resources acquisition, to

evaluate what considerations are important;

3.3 analyze which factors were mdst important in decision making’
and how circumstances may change in .1ight of altered
circumstances; o : : '

3.3 identify a situation in wHich short term economic gains may
produce long term’environmental losses; ‘ . _

3.4 make projections about the ‘future consequences of man's manipulations

' " of the.marine environment; } '

4.1 identify false expectations about living marine resources;

4.1 appraise their attitudes toward familiar and unfamiliar living

' marine resources;. . _

4.1 understand that values influence people's use of living marine -

resources. . ' " g
. v

Teaching SOggéstions: ' L o : .

~N (g% N N
L] L]

~N
. L] *
()] (=} o o o

o

The purpose of this lesson is t6 introduce the student to the living marine
resources and. their products in past, present and projected future. He should
also learn about acquisition’ and use of the resources. He should begin to form
ideas relative to how man can analyze the actions that he takes in terms of how
those actions will affect the marine environment and how,in turn,the change will
affect man. ) : : : -

~

Readings, activities and hjgher order and value clarifying questions and/or

o
o Activities are used. - ‘
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1. -These act1v1t1es can be.used in b1ology or 11fe science c]asses to
introduce a]gae and marine invertebrates. .

.2. Have the studehts complete the Are you a Sea Food Connoisseuﬁ°
activity and discuss. it. By the defining a "ridiculous middle" it will
help steer students away from that position, Comp1ete’the A Diner's De]1ght77 :
activity and d1scuss the questions as a group or class. ' .

3. Ihe "Seafood Fa1r Taster" act1v1ty is des1gned to give the students« i
the opportunity tg taste foods from the sea, Many people, however, have
e, a psychological barrier against eating many kinds of seafoods, even if -
they have never tried them. For example, algae flavors are .not salty or, -
fishy as might be expected; some might be described as beanlike, -nutlike
..or even remind one of celery, parsley or grapes. In this act1v1ty, the .
* students will have the opportun1ty to taste various seafoods in an . -
~attempt to counter such attitudes. Identify the foods only by nummber and
do not tell the students what they tasted untid they have selected their .
~ top three and the class results have been compiled. (In the field testing
- of this activity one teacher's students nominated the seafood as their
favorite which was later identified as octopus. Had they known it was
octopus beforehand, thev probahly would not have tasted it. Also, many
people who have eaten shark like it better than many fish.)

Sources of food items: ,
. sea vegetables or seaweeds, already prepared items .made,of algae--
- avajlable at Oriental Food Stores ‘or health food stores. ot ?ﬁ‘
. £%
P seafood--canned (Some of your students may never have tastéﬁisalmon, .
- mackeral, sardines, oysters ot etc. ) and frozen~-supermarkets, seafood
restaurants, and fish markets
B}
A FPC--fish protein concentrate—~samp1es available from: . Population
Environment Curriculum Study, 310 Willard Hall, University of Delaware,
\ Newark, DE 19711. _ . o

> . _ The majority of the health food stores carry dried 'sea vegetables.
Some of these are kanten, Nori, Hijiki, wakame, kombu, laver, and agar.
They may also have teas made of algae, Irish Moss, Bladderwrack and
dulse leaf tea and crackers and chips made of seaweed or be’able to .
nhta1n them for you. .

Instead of or- in q¢d+t1on to tasting 1nd1v1dua1 seafoods - yéu may want to
have students taste the dishes in which the sea foods are used as ingredients,
You may even do-this jointly with the -home economics department,. the cafe-
teria, parents, or a Community Young Homemakers organization. High school
students may make the dishes and bring them to school. (Check out school
policies) Local seafood restaurants may even help. Check it out, they
an only say yes or no. Those involved in preparing the dishes should -
eep the ingredients of their dishes secret. Identify the foods only
“ hy number until after .the tasting. Do not discuss ihe Jingredients before _
. e tastina‘ ' ‘ - o . _
. ¢ '
/_Foﬁ free.3X5 seafood recipe cards and Shark as Seafogd (conta1ns shark
S rec1pes) utilizing Texasﬁspec1es write: A
o (
ERIC™ e
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-1  S : Y o
| Seafood Consumer_ébecia}ist"
442 Kleberg Cente B

Texas A&M University 7 - A
College Station, Fexas 77843 S -

The fol]ow1ng brochures are ava11ab1e from:

Mar1ne Information Service
Sea Grant- College Program
Texas A&M University

. : - College Stat1on Texas 77843

.- single copies free, order by number

" Stay S1im with Seafood, TAMU-SG-78-110 .

Now That You've Caught That Fish.. what Are You Go1ng To Do with It7 .

: TAMU-SG-76-501 . ' S
Freez1nng1sh and Shellfish TAMU- SG 77-503 - R

~ There will probably be other pamph]ets and brochures available jin the future.

" The following are "also sourcas of rec1pes

Lo

"The Seavegetable Book by Judith Cooper Clarkson N. Potter, Inc./Publishers.

Distributed by Crown Publishers, Inc. New York.

(Very -thorough description of algae (seavegetables) including descr1pt1on,
habitat, foraging, preparation,use, nutrients, taste, source and recipes.
Recipes for snacks, soups, sa]ads, main d1shes, side d1shes,desserts,

beverages, etc.)

The Edible Sea by Paul and Mavis Hﬂh, A.S. Barnes and Co., Inc , Cranbury, New
Jersey 08512 (Information includes: where it is found, how to 1dent1fy it, how

. to catch or gather it, and how to prepare it for the tab]e, and simple and oourmet'

recipes for crustaceans, mollusks, -fish rept11es mammals, ech1mderns and\

seaweeds. )
{

'<The Cook1gg_of Jgpan by R Ste1nberg, Time- L1fe Books, New York, 1969

The Beach Comber's Handbook of Seafood Cookery by H. Zachary, John F Blair,
Winston-Salem, North Carol1na 1972.

‘'The following. are also sources of rec1pes
- Texas Parks & Wildlife Magazines

Smoking Fi'sh, Vol. 31, No. 5 (May 1973) p. 19 ‘

Lining Up a Dinner'(Crab) Vol: 31 No. 7 (July 1973)- pp. 26-29.

Midnight Madness (Shark Vo] , No. 7 (July 1973) pp. 12-16

Freezing Seafood, Vol. 33, Ng Apr11 1975) pp. 24-26 : !

Let Seafood Solve Your Meal me Prob]egs, Vol. 34%No. 7 (July 1976) p. 16-19.

Young Naturalist: Coquinas Coqu1nas howder Recipe) Vol. 34, No. 8 (Aug. 1976)
pp. 28-31.

~ Consumers Try Shark Meat Vol. 34, No. 9 (Sept. 1976) pp, 12-14

Y



The #11owing FPC-wheat flour mixture can be made at home and used in reciﬁes
4 1/2 pounds (or 18 cups) of all-purpose flour
1/2 pound (or 2 cups) 8f FPC '

. Mix the all-purpose flour and the FPC, sift several times and store in ah air- .
S A container. This supplemented wheat flour mixture can then be used.in" N\

the recipes that are given belov or in other recipes that requ1re wheat flour.
. FPC-CINNAMON COOKIES ~ =~ - . -
/, . . . N .
ot 1/2 cup vegetable shortening”™ 2 teaspoons cream of tartar

1/2 cup butter or margarine 1 teaspoon soda '

‘1-3/4 cups sugar ' 3/4 teaspoon salt . 4 )

2 eggs | . 2 teaspoons cinnamon, - | : [a -

2-3/4 cups s1fted FPC-flour = A e * ]

Mix shorten1ng, butter, 1 1/2 cups sugar and.eggs thorough]y Combine

and sift flour mixture, cream of tartar, sdda and salt. S1ft\dry 1ngred1ent .
_into shortening-sugar mixture. Chill 1 hour. While dough is chilling,

mix remaining 1/2 cup sugar amd cinnamon. Shape rounded tablespoonfuls of -

dough into balls. Roll balls in cinnamon sugar. Place 2 inches apart on

ungreased baking sheets. Bake in moderate oven, 350°F. about 10 minutes or

until done and 1ightly browne Cookies will puff up then flatten. Remove

from baking sheet and cool- racks. Makes about 40 2-1/2 to 3-inch cookies.

FPC-CHOCOLATE CHIP COOKIES

2 3/4 cups sifted FPC-flour .3/4 cup granulated sugar . ' ~
1 teaspoon soda 2 eggs :
1 teaspoon salt 1 1/2 teaspoons van111a
e 1 cup-butter or margarine 2 packages (6 ounce) chocolate ch1ps
3/4 cup brown sugar 1/2 cup chopped pecans, if desired

Combine and sift first 3 1ngred1ents, reserve. Cream butter or margarine,

sugars, eggs and vanilla until smooth'and fluffy. Stir dry ingredients

into creamed mixture. Add chocolate chips and nuts; mix well. ‘Drop level
tablespoons of dough 2 inches apart .on ungreased baking sheet. Bake in

moderate oven, 373°F., about 10 minutes or until déne andea dolden brown.

Remove cookies from baking sheet ‘and cool on racks. Makes about 72 2«inch cookies.
FPC can be used in soups. In the following recipe FPC is used to make - 1ight,
fluffy dumplings. Loy A ‘f

) - HEARTY SOUP | . //
L \
1 tablespoon butter " ) 1 egg )
1/2 cup flour/FPC mixture * 1 tablespoon parmesan cheese '
(8 parts flour to 1 part FPC)- 6 cups Ff chicken broth
1/4 teaspoon baking powder 1/3 cup\of tomato sauce

Melt butter. Add flour and baking powder. Mix well. "Add egg. Beat

well after each addition. . Blend in cheese. Heat broth and tomato sauce to
bofling. Drop mixture into the hot broth by 1/2 téaspoon at a t1me Cover
lightly. Cook for 10 minutes. ' . - -

(8.




- the living marine, resources avai]ab]e in the commun1ty and to become :

[N

1,_

«

The fo11ow1ng pamph]ets have 1nformat1on on nutrition’ and seafood A

D1scover Seafood Your Guide to Nutr1t1on from the Sea 1978- 754 011

Seafoods and Health GPD 822-042

6. In the Read the Labels? activity the students will find that. many

From: Superintendent of Documents _ '
- U.S. Government Printing Office LT S
NaShington, D.C. 20402 I Lo c : -': !
l R
5. The purpose- of the 11v1ng mar1ne resource survey is to determ1ne

aware of them.

(1) Have the students’ survey supermarkets, 1mport stores, hea]th
food stores, restaurants, and others which you may determine.
Havé students check with manager, or whoever is in.charge, ' - .
before they begin their survey. He might provide additional - -:
,help. Also, you may want to divide the subermarket survey
intp ‘into frozen foods, canned and packaged goods.

e -

(2) Or visit a large supermarket, a health food store and then eat at a -
. seafood restaurant as part of a field trip. The manager could pro--
vide the group w1th 1nformat1on and then answer the1r quest1ons

products have incomplete labels and instead of listing the substances they -
only list stabilizers, etc.. You may want to have the students check:
labels in the stores and comp11e a master 1ist which the students can

use as a guide. . . '

- ' -

7. If you live in a coastal area, you may have the students tape .
interviews with local fishermen (oyster,-shrimp, tuna, game, deep

sea, and other) and others involved in the seafood industry. "You
might want to work with a social studies ‘teacher to deve]op anp oral -
history collection 1n?'ud1nq the past and the present. The top1c
possibilities are unlfmited. The English or speech teachers can

help provide information on interview techniques. Have the students -

.plan the questions they want to ask and possible peeple to 1nterv1ew,

etc.

.
.

8. Fishing Laws and Regulations is a simulation activity'in_which the -
students determine how different fishing regulations affect the size of

~ the fish popu]ation The answers for simu]ations‘}, 2 and 3 after one

_year are given below:

#1 Millions of fish ' "~ #2 Millions of fish - o
20 (Population sizg at start) 20 (Population size at start)
-0 (No f1sh1ng) ! -5 (25% removed by f1sh1ng)

20 , - 15.0 4

+10 (50m reproduct1on rate) +7:.5 (50% reproduct1on rate) \

30 (Population size after 22. 5 Population size after one
one year) _ year) * .




iyl

#3 M1111ons of fish Yo R
20 (Populadion size at start) -
.*}0 (50% removed by f1sh1nq)
. 0 )
+10 (50% reproduction rate)
" 20° (Population size after ong year)

"Encourage’ the students to design, the1r own requ]ations and- test them K
generate related guestions and answer them, and to do additional read1ng ~

~and researgh, _ <\\\\\“ _
9. The Future act1v1t1es are designed to have the stdhents think about - =
the possible alternatives for the future of the living mar1ne resources.
There are no definite answers.

10." Additional articles on 11v1n§ marine resources:
Texas Parks and Wildlife Magazine

Fish and Fishigg!
Sail! Vol. .30, No. 7 (July 1972) p. 2-5. :
- Deep-sea Snappers; Vol. 30, No. 11 (Nov. 1972) pp. 6-9. .
- Fishing the Jetties, Vol. 31. No. 5 (May 1973) pp. 2-5. ,
~ Under the-Lights (Party Boat) Vol. 31, No. 6 (June 1973) 'pp. 2-5 : _
* Midnight Madness (Sharkfishing), Vol. 31, No. 7 (July 1973) pp. 12-16 )
Drag Up a Drum, Vol. 32, No. 2 (Feb. 1974) pp. 2-5.
. Tug-of-War with a Uewfish, Vol. 32, No. 12 (Dec. 1974) pp. 18-20.
" Above the Surf, Vol. 34, No. 2 (Feb. 1976) pp. 2-5.
Pier Fishing at the Tip of Texas, Vol. 34, No..4 (April 1976) pp. 22-25.
Learn about Redfish, Vol. 34, No.,6 (June 1976) pp. 24-26. . :
Don't Over Look the Sand Sea Trout, Vol. 34,-No. 8 (August 1976) pp. 10-11
Black Drum, Vol. 35, No. 2 (Feb. 1977) pp. 19 21. ' §
A Favorite with Coastal Fishermen Vol. 35, No. 3 (March 1977) pp. 20-22. '
Fish Follow the Shrimpers, Vol. 35, No. 6 (June 1977) pp. 2-3. :
~ Fishing the Underwater Cities, Vol. 35, No. 7 (July 1977) pp. 10-11.
~ Hide-and-Seek Fish, Vol. 35, No. 8 (August 1977) pp. 13-15.
Winter Fishing, Vol. 36, No. 1 (Jan. 1978) pp. 14-15.
Fishing Sea Rim, Vol. 36, No. 2 (Feb. 1978) pp. 6-9.

Management , .Research, Problems and etc. .
Biological Overfishing, Vol. 31, No. 6 (June 1973) pp. 16-18.
Fish Graveyard, Vol. 31, No. 7 (July 1973) pp. 16=17.
“Hatchery Redfish, Vol: 31, No. 9 (Sept. 1975) pp. 24-26.
Coastal Creel Survey, Vol. 33, No. 6 (June 1975) pp. 22-23.
-~ Mariculture, Vol. 33, No. 9 (Sept. 1974) pp. 12-14,
Gulf Shrimp Patrol (pp. 14-15) and A Coastal Mystery (pp. 18-20)
Vol. 34, No. 10 (Oct. 1976). o
Tracking Shrimp, Vol. 36, No. 7 (July 1?78) pp. 22-23.

kational Geographic Magazine

Giant Kelp, Sequoias of the Sea, Vol. 142, No. 2 (Aug.- 1972) pp..251-269.

Life Springs From Death in Truk Lagoon (pp 578-603) and From Graveyard .
to Garden (pp. 604-613), Vol. 149, No. 5 (May 1976)

' \\gfere wou1d We Be Without Algae?, Vol. 145, Ng 3 March 1974) pp. 361- 377

o \'\
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: - TOPIC T”IRTEEN--LIVING MARINE RESOURCES T
L ' A SEAF00D CONNOISEUR’

/-

» ‘w
- - . Complete--

Are you a Seafpod Connoisseur? activity

Share--

Ratings with your classmates

‘Conduct-~ S .- S e
_ A survey to deter1ne how others.in your communqty fee] about
_ ‘seafood by using Are You a Seafood Conno1sseur7 form

5

Read--

A Diner 's De11ght?? > « . S

e - -

'The questions - - -_';/) o

- Taste-- . S . v e

’
¢ - »

The seafoods in the Seafood Fair. - -

Answer--

> - ] . Lo

o - Select-- . ’ ‘.- “.oal Lo
' . .

~

Your choice for the.ton three seafoods based,on your tastes

. »
; . . . - ’

.Complete-- - , A

THe Seafood Fa1r Taster Report ‘ o EE

] . [y hd




X SEAFOOD CONNOISSEUR ? .

PO B ot ®
. l e - ) . “w . :
._. v' . - . » & H
- the 11ne that represents your pos1t1on_' SR
> o . "y "I ' L]

e T _1 . R, LT o wqu1d Never . would Eat it" |
: T, e o ' . Eat It . - e

Y 2 T
Algae BN .

Barnacles:  A{ e ¢ . e
Clams. & Quahogs 1 - 5 L

Crabs - . : .
Conch’ : E I - .*f.
. EFels= ° o IR R
Fish . o s
e]]yf1sh-“ o R ;
Kelpe . _ H o % “l

bimpets & Chitons| — = oo S . ) .. R
Octopls: "« 4 . . " - \ o . i

Ocean Perch . - i 7 o % - N e

gOysters RS o T — | ".,\ .. -
‘Perwinke . T e e e v Yo\ .

,Sea Anemones - R N

Sea Cucunber - ‘ T "\«

Sea Urchin ; R R .\

SEa]Aop s , R e e\

. “Shark . - - - W o™ .
” Shrimp. -+~ " [ e s e ——

. . * ’;..‘,l _ ,.fﬁ_,-' L
¢ ‘Skaves & R&ys " . T, . T

~a\Squid- N T . _—ey
\Turtle P B R i ' | '

\ . = = ; - - *
~ t«lhme S S : = _
- _" ] . N Y . i
.J . ) _-:. . . . ) P |
N

. For how many mar1ne organisms. did 36u3p%¢¢your initials ing .
. the fa‘jr1gnt co]umn or #52 . - . . . - L f Ce

» - N . .
. - . : s

')' seaﬁomj conn01§$eur Congratulat1ons' , , . e
v .. - o ‘{ ° l

“marine brganisms havg,yol actua]ly eaten?

. ’ Y 4 . . ’ . s ¢
. . - -
N 8

T How many Qi th

»

<

For' how mahy mari

) -~
' - the ‘far 1eft.c01u n (#1) -~ you wOuld never eat? :
) - A -
Why wou]d you neve eat some, marlne organlsms? : v . T
N - ‘ K & ' \ R ) . ¥ A . i .
- ! N ' T S ! LI R : - .
. i tr . . L - i AR . Y
. . - -D) N . ! . I . . . . . W,
b e Would you:consifler tasting them? = ' Why or why not? .-,
. . . M . . P e ., [ r'
. o7 . *‘. ¢ ’A ! o\ N i S . ‘\' ) T : ' . -
Y ] NPSAY 1 - . ¢

edan . Y _-—-————-—r~4—-—¢—
.'l» - . - ]
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Appetizer - ' " Entrees

Fried sweet' kelp ch1ps ° 5 varieties of f1sh
Porphyra ch1ps v sea squirts N 2> 1. .
_Toasted Kim .~ . sea urchins 7 “sour sauce -
Ham and Laminaria rolls ~ - sea cucumbers Sea vegetables Tai Wan
‘) o o - squid cacciatore - St1r fried Irish Moss
_ Soups . o limpets -
* “ -Chiton. soup s . octopus - Desserts
.. Irish moss soup ~ ~°* -eel ' -‘European apn1cot candy
Dulse mi so-sowp " -  perwinkles Ir&§h moss mousse
Pac1f1c sea vegetab]e soup oysters : Limggagar dessert .~
) . ) C]ams ’ . o " - .
\: ﬁg]ads . mussels ) Beverages : &
. Kantan salad ' abalone - " Hot dulse lemonade = .
Sea lettuce salad - lambi - - . Bladderwarack tea ' |
Sea Grape salad shrimp - ' Sea Moss £Locktail
Irish Moss tomato aspic crab "~ - Korean spiced tea
: - fobster - & Yogurt drimk : -

& .shark- ter1kyak1

3 . R

»

This menu would de11ght diners 1in Japan, China, the Carr1bean, the -
. Mediterranean and even France and Mexico. The Japanese, for example,”

eat nine sea mammals, s1xty three Bpecies of fish, eight varieties

of shellfisti, three kinds of c]ams; and two of shr1mp " Each home

also has”Seafood each day so there is nd such thing as a Japanese

seafood estaurant ‘ R ' ‘

Even though great numbefrs of these mar1ne organisms 11ve off the
coasts of the United® Sfates; they ane not eaten. There may be

more toneat1ng‘seaweed ‘and sea ‘urchins than a dietary treat.

There jsaa relatio YD between the fish diet and low heart disease.
So maybe we overweight Americans .who favor meat and potatogs over
fish may improve our health as well as ‘adding var1ety to olr 11fe

by eating foods from the sea. . _

y 9 o ~q\%u?

Answer the questions on the back - of the page. . -
1. How-would you explain the differences between the way you think

1 of marine organisms and the way the Japanese; and others use marlne
organisms as. food? - . . ‘ v

S
o . - . Vo

_ 2, Why ‘is food from Q[e sea a pant of every meal for some peop]e
‘11ke the Japanese?

LA

3. Cou]d you.: 11ve in Japan w1th a family and gat, the1r mea]s?
Nou]d you do it? . :

o ‘
4 . L6 . .
* . 4. What effect do you think advert1s1nq would have encour‘ag’nq peop]e
. to eat a greater variesy of ‘marin€ organisms 11ke the Japamfse? " Ih
' . T Y ) '
B ) s . . : T : o ; .
D g - . . L N, o . (‘\ "‘ ¢ ' L ;
T . . . . . »’ : Yiw : : ’ n A v
. é“;_ 4 0 { ¢ "
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SEAFOOD FAIR TASTER REPORT .

feellngs about a food item.

Try to-guess the main
foods 'that you have Just eaten

Put an X on the point on the 1ine that represents your:

1ngred1ents (sea foods) in each of the

4

’ . . -~

L1st them in the column on

“the r1ght . : o '
i 9 - »
. * : ‘ ’ . | g ..
Number Digliked W - . . ' Liked > .
.of «the the + Not . the Ingredients
Food Item Tast . Sure - Taste e x ‘
) . . 3 J N .. * 2_! ’ . "‘3 4 ' 5 s’
; . 3 7 )
. . s ! .;('L (] /‘ )
' L ) .
i, How many items did you like?
2. How many items did you dtslike? '
\ 3.° For how. many d1shes did you get the 1ngred1ents correcb? _
1_"hi"bid any of the jngredﬂents surpr1se-you? If so wh1ch on%";f
SR > 5:. What changes in your’ 1deas\about food from the sea have R
N taken place as a result of\the seafood fair? : '
S.Q“ . . . .
\i;‘g Nh1ch d1shes ,or 1ngred1ents do you think could_become an
1)“_ﬁ_?p~'1mpdrtant part of food production and nutrntion in
| ‘%}#\thhe futureT Why?_a - Lo
. LI \.“‘. t\ . “.‘. - A . |
Ve “\.’ \\\\ N .
o / ’



Read: and. Discuss-- .
4
It's Good For You! _ . X ;
, 8. . _ . o L .
.Complete-- _
. Have. You Eaten Algae This'weéﬁ? ' : _ SN
a | ) “ . v |
Regd and Discuss-- .
Nutrition of Fish and She11f1sh " .
Fish Hot Dogs, Fish Bologna and fish Jerky, Anyone?
FP.C g * °
Fish as.Animal Food. . ° X -
: too P | {
Answer-- v : - : *
Th,g questions. .o o * - _\\
List-- ’
Severa] steps you 'would suggest taking to increase the use of
marine algae and organlsms 11ke the saa urch1n in the United
+ States. :
. fRoe ) o ’
Conduct-- ®
- " R} : .
- One of the seafood surveys “to determine the livin® marine
resources available in youf . community: Rémember seafood” in-
. cludes both pdants and animals. =
Share-- e ' PO
’ ST "~y

) . " : Q‘: ..
" The results of your survey with your class.

.
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\ TOPIC THIRTEEN--LIVING MARINE RESOURCES
+ FOOD FROM THE SEA
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IT'S GOOD FOR YOU ! o Al Se

L4

MEMORANDUM

T0: - Captain Seaborne s R
J o ) ’ O =g "' el S o
T FROM: : 'Sally Seaweed Nutritionist RS/ G : B

e SUBJECT:' Response to your request on nutritional value
- of sea.vegetabies (not seaweeds) .

.. Today as .we learn more about nutrition, we know that sea -vegetables
are excellent- foods and often better than food from land. Nutrients
.in %eawater are constantly renewed by nature. The plants themselves
can-concentratesparticular elements present from the surrounding
swaters several times greater than the amount found -in the seawater.
" *They arg rich in.witamins A, B, C, D, E, Niacin and others.
Liver which is thé richest animal gource .0f vitamin B,, contains
: less than do some green algae. Somevsea vegetables hdae moa:e
R ~ xitamin C than lemons and more vitamin _A2than chicken eggs. .The
' * 0ils from sea vegetables contain a thousand times more v1tam1ns A and

D than. cod 11ver oil.

The sea vegetables contain highly digestible proteins. Some algae
‘contain more protein than. equal amounts of rice Or soybeans.. They
also-contain very little cholesterol and are low in calories. The
~sea vegetables are rich in both minerals.and trace elements. Some
contain antifiotic compounds which slow the_ growth of .bacteria.

. "They vary in taste JUSt as land vegetab]es .do. Some taste like beans, ‘
- nuts, or celery. Mamyshave a delicate taste when they are fresh.
_ Their taste. changes when they are dried.

Most. everyone eats aigae either directiy or 1nd1rect1y evenyday ‘0

et

diet foods, .cheeses, sauces, fru1t Ju1ces dehydrated mixes to
toppings to name a few. - Mbst of these fopdsycontain thickners

or stabilizers derived from marine algae racts. Knowing this,
.»perhaps, it is not such a big leaf to think of eating the whole .
. plant., Marine algae have been eaten since the beginning of history -

. by. peopie ‘who rélished the “different tastes and textures. .They
appreciated thes% sea vegetables the same way We have appreciated
lapd vegetables. In many parts of ‘the world the edible seaweeds
-are appreciated for what they truly-are, sea vegetables Seawe®d
is not an appropriate term. o~ . :

gapatain Seaborne, ‘1 feel that sea vegetables are an excel]ent
"food resourceg and they are good for us. So the farming of sea
.vegetables‘oan help pPFovide food for the world.
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© { HAVE YOU EATEN ALGAE'ﬂns¥VEEK7

Place a check by. each 1tem be10w which you haVe eaten

past week .

Dairy

Ice cream ..
Milk shake’
Sherberts

‘Ice pops
Chocolate milk
Puddings.
Cottage cheese
Cream cheese
Yogurt
Packageable milk’
.Beverages

Soft drinks

~Fruit juices
Beer foam stabilizer

Beer c]ar1f1cat1on
Fining wines
Aging of Sp1r1ts

Candy

Candy gels
Caramels
Marshmallows

.

\

Bakery

Bread doughs
Cake batters:
Doughruts

~ Pie fillings o
Fruit fillings .

Doughnut glaze
Herinaues
Cookies

¢

Cake f1111ngs/topp1ngs_

Frozen pie fillings

Dietetic foods

Starch free desserts

-Salad/French dressings

Jellies, jams

Puddings

Sauces -

Candies -

Vegetable & hea]th
foods

How many items did you check?
The items listed are some which contain at least one of the four

extracts from marine algae.

carragenan and agar.

These-are algin,.

" 4

R

this ,"

Dressings, Sauces

" Catsup

Prepared cereals
. Processed baby food

French dressing

‘Salad Dressing
. Syrups, toppings
“"White sauces’ °

Mustard..

Meat, Fish

“Canned fish,-meat

Sausage ingredient

Miscellaneous
Jams, preserves

v

Soups
Frozen foods

P

SynthetiC'potato chips

Fountain toppings

Artificial cheeries

furcellaran,
Since you already eat extracts from algae

wou]d you consider eating the who]e p]ant? Why or Why not?
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MEMORANDUM. . . .

. ,IO:; .- Captain Seaborne | |
FROM: - Shelly Fish, Nutritionist

SUBJECT: . Nutrition of fish and.shellfish .

Throughout the time of man's existence fish has played an
‘ - important role in his diet. Until recent years little attention
' had been g1ven "to the nutritional and dietary value of seafpod.
Nutrition is a key to.good heatth. Fish and shellfish are :
~a storehouse for most. of the nutrients that are required by~ .
the body. Séafoods contain generous damounts of - these nutrients.
-They are . delicious .and satisfying to the appet1te and taste
when they are proper]y prepared. : e . "
/ .
Seafoods have-: prote1ns of excellent qua11ty and they are easily-
,dlgested Thérefore fish is included in-many special diets for
- young' ch11dren, elderly people’ and peopl& with digestive dis- ;;
-orders. An.average serving of most seafoods furnishes more -
than- enough protein to meet the daily needs of the body.

The fat content of seafood, is very Tow. This makes seafood a :
dieter’ s delight since it 'is Tow in calories. compared to meat, . -
A3 1/2 ounce serving of finfish has 101 calories; crab, 81; '
. . shrimp, 158;. pork chops, 298; and beef, 303. The small amount -
' of fat in seafood is unsaturated low in cholesterol, eas11y }
digested and is easily used by tﬂe body tissueg.n The fats are’
soft and mostly potyunsaturated... If eaten severa] times a week, «
seafood will neutralize the harmful effects of saturated fats .
~ from other fgods in the diet. It wjll actually reduce the
".chdlestercl level.. This has led heart specialisds to recommend v
that their, pat1ents wat more fish in place of me¥t. Fish is also
a good source of vitamins A, D and some of the B's. They are
- good- sources of minerals such as magnes1um,,phosphorous,xqron ‘
" and .copper and low in sodium:-and chloride. Fish'and shellfish
can be 'used in. Tow sod1um d1ets Many she]]flsh have more, m1nerals
than m11k - \ .
, EDoctors have found that tpe juices 'and meat of oysters, abalone,
~“clams -and. other mollusks contain a rich squrce of a substance
“that destroys disease germs, They have also shown that the
‘substance protects ‘against influenza viruses and the cold sore
s-yirus., More findings are sure to come. Captain Seaborné, I
am convinced - that fish and she11f1sh are good for us.

n). -

......
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FISH HOT DO\RS, FISH BOLOGNA AND FISH JERKY, ANYON\E ?.
| B . B ‘ A

‘o N . -
CZefs from restuarants and hotels sampled the newly developed _
afood chowders, fish broth and fried fisH crispies -- all .~

tmade from white sucker,. The ‘verdict was good. These producUs
will soon be produced and marketed commercially.

A%

] . -
Nt

7. WOrk is underway on develop1ng other products such as f1sh hot-
ﬁﬁ; degs, fish bologna, fish luncheon loaf, fish Jerky, fish sticks,
Co “wweet and sour fish, Swedish fish balls, fish balls in tomato
saute, fish cakes, s]oppy joes, fish sausage, fish chili and
fish chips. They are all made from underutilized species of _
fish.. According to sedfood researchers, this is how fish which
are presently "underused" coqu be ysed. - These underused fish
such as suckey,~croaker, spot,‘mu]let, Spanish mackeral, grey
trout and othérs could be used to provide a low cost, low.fat,
and high protein food. It would also create a market for resources
currently left in the sea. : :
- . !\' ° * . . b . j .-

: /

Nearly every t1me a f1sherman pul}s in h1s nets many fish are

caught in which he is not part1cu1ar1y interested because they

are too small br because there is no market for them. The

fisherman either throws them back or packs them on ice as he

does with the rest of the catch. For example, one estimate is

that along the Gulf coast nearly 19 .pounds of fish are thrown
. overboard  for -every pound of shr1Pp caught. This means_

approximately 750 million pounds /o

year.

Do ‘these fish have to‘be.wasted? The discarded fish are a

resource that can become dollars by converting them into products
.1ike fish bologna, etc. There is probably no fish today that _
cant—be sold. It is just a matter of promotion. Fish bologna
-would contain nearly 50 percent more protein and less than e
‘one-third the calories of the same amount of meat bologna.

So how about a fish hot dog?

.

f fish are thrown away each -~
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FPC

Fish protein concentratew(FPC) is an excellent source of .-
high quality, low cost animal protein. It is mad® by pro- -
cessing the whole bodies of "trash fish". These fish such -

as hake, sea robins, skates and others-are hot—-accepted as

food by man.  This is either because of traditional prefer-
ences :or because of their small size which makes processing
expensive, v

FPC is odorless and can éﬁéstered indefinitely. -t does

not change the taste or character of food. It can be used
in foods to improve the quality and increase the quantity of

“protein and minerals without increasing fat content. A
_mixture of nine parts of wheat flour and one part of FPC

is three or four times more nutritious than just wheat flour
alone. This flour can be used to prepare foods such as

bread, cakes and cookies .
. % .

FPC can be used to fortify many of the cereal products, 1ike

bread, pasta (macarQni products), crackers;, cookies and
sauces. &This could heé&lp increase the world's available =

~protein.; At the samesgtime it makes very efficient use

of a catch of fish by 4sing -all parts.

S ~ FISH AS ANIMAL FEED

Currently insthe United States, each person eats an average
of 11 to 12.pounds of fish per year. <The.largest portion _

.eaten is frozen breaded fish. However, the largest volume

of fish is eaten indirectly. More than 55% of the fish '
caught by U.S. fishermen becomes poultry and livestock feed.

Since fish meal is high in nutritional value, it is part
of the diet for young chickens and turkeys. As’'a result,
chickens and turkeys use about 85% of the fish meal available
in the United States. Five .to ten percent of the fish meals"

~1s used for pigs.

Fishery products are the eésent{a1 raw materials for the

‘pet industry. Canned cat foods contain from 25%-100% fish.

Pet birds are also fed fish-based feeds. These are usually
made from crab ?nd shrimp wastes. -

Since fish have high protein and low .fat levels, they are the
main ingredient in' feeding fur-bearing animals, especially
mink. Fish make up 40-70% of the food for these animals.. .
Yes, over half our fish catchggoes to feed other animals. .

l L
| ,
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 QUESTIONS

"If you are try1ng ‘to lose weight why would food from '

1.
' the sea be good to eat?
_2. Why may eating sea- vegetab]es and marine organ1sms

be better for you nutritionally than land vegetab]es

and organ1sms7

B

. 3.~ Discuss the statement "Food from the sea
insurance against starvation."

..'b.

with the other vegetables?

. {‘;A/ _ .‘\\ . b
- 5.7 H

not eaten by many. Amer1cans?

'
1

is the world's

-

. Why do you think~ that we aren't eating or gathering
sea vegetables to sell in our grocery stores a]ong

ow do you think we shou]d go about gettwng more peop]e to
eat sea vegetables and the edible marine organ1sms wh1ch are

”




SUPERMARKET SEAFOOD SURVEY

~ -

\..}‘

You will be 1ookAng at several sections of the grocery store
for products frdm the sea. Divide your paper into 3 columns.

- In the.first ¢olumn list the item.- In the second column list
the marine organism(s) which is/are the ingredients. In the
third column 1ist the weight and the price of the item.” In
your.survey check the fresh foods, frozen foods, canned goods,
1mported ar- spec1a11ty foods,

Gheck w1th.the managet)and see if you can learn:

1.. Which seafood items were the most .popular

2. -How do they obtain their sea food? S ) .
‘l
3. What determines whether an 'item is added or removed
from the store's stock? -
. ‘ \
. 4. What is the price per pound of fish, shrimpi
- steak, roast, chicken, and pork chops? :
Which is cheapest? Which is the most‘expensive?.
5. What were the-most unusua’l seafoodfitems you found?
6. In which section did you findimore food from the sea:
. fresh, frozeq, canned goods, etc.? ‘
How many items did you f?:d'in each section? =
Was the humber.of items mbre or less than you. expected?
y o

\

d i 1‘1
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RESTAURANT SEAFOOD SURVEY

‘
!

e

Divide your paper into.4 eolumns " In the first column
1ist the items on the menu which contaln seafoods., In-
the second column 1ist the marine organism(s) which is/

are the ingredients. (If the menu only states that it «

is broiled fish,-see if you can learn what kind of fish
is used.) In the third column \ist the price of the
item. Since the price will depend on. amount, preparation
- time and ingredients in .column four rate the marine .
organisms as to cost. 1--most expensive, etc. The’
manager may or may not be able to tell you this.

Questlons ' d

.

[

L{ wh1ch seafood items were the most popu]ar? Why
was this most popular?

&

2. How does the restaUrant obtain its seafood?_.

3. what determines whether an item is added to or
removed from the menu?

!

4. How does the seafood compare'in price to non-
seafood items?.

"\

392
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' Question5°
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| HEALTH FooD\QR ORIENTAL FOOD STORE.
SEAFOOD SURVEY

v

Divide your paper into 4 co]umns In the first column 1ist
the item. 'In the second column  Tist the marine organism(s)

~which is/are the main. ingredients. Jn the third column Tist
~the amount and cost of the item. In the fourth colum list

.

some uses of the item"

’ !
¢

:Ask,someone to help you if possible, since you méy not
khow, if the item is from the sea.or not by its name.

[ 4

)
°

1. - Which seafood items are the most popular7
Why is it the most popu]ar?

2. From where and how dp they obtéfﬁfthe items?
"."5“ ‘ B :.. .

3. What Hetermineé whether an item is added or
removed from the store stock? . '

9

4. What were the most unusual seafood items you found?

5. Who are the peoplée that buj‘the seafoods hefe?

What will they be using them for? S
. . f ‘ . . 'y . *
\
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TOPIC THIRTEEN--LIVING MARINE -RESOURCES . -
_WHERE WOULD WE BE WITHOUT THE ALGAE? ~ * R e

Read-- U SRR

‘Those A1 Important7Seaweed§?; : _ ' - N

m

Determine--. ... . . I oo " I .
: _ L e .

Nh}ch products 1n your home contain a]gae ge]s--Read the Labe]s
act1v1ty K . . ; . L -

- : ‘ . . . ;
: . . a o .
o . W .
Answer-- - o <
. - A , . : . .
: . . . -, - .
The~questiops. : o e .
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\\\Uhe marine algae, or sea vegetab]es are not j

- meats and fish and eVen mode .

~are produced from dri

’_In recent years
in nitrogen an

0 )

<

of food for man and animals. If fact.'1'] '
cannqt -get- through a day without coming act with
something made from a seaweed cbl]otd ing conpound.

Sea: vegetab]e gels (alg1n,’alg1@ate, ‘caryageenin,.agar:and
gelation) .are found in our kitchens. We eat these algaer-
gels, completely unaware, that they a in our prepared
foods. Some ofethese are yogurt, ocolate milk, ice cream,
marshmallows, candies, bread,.copfings for canned .

K
»

Hlstor1ca1 records show thap the use of seaweeds in agri--
Culture is very old and widespread wherever there are.

rich supplies. They are fised not only. for foold but also

as-a fertilizer for the/soil. Cattle, poultry and pig feeds

d seaweeds by gr1nd1ng them into a meal.
This is mixed with. ofdinary food to give a’balanced diet s1nce
the seaweeds contaj m1nerals and trace elements,

11qu1d extract of seaweeds that is high
potash but low in phosphorous has appeared.
This'.seems to‘1ncrease resistance of the crop to .abnormal
temperatures; aphids attacks and, fungus'diseases. .It. .
even,he1ps plants take nutrients from the’ soil. There is some
indy cat1on/that cows fed on grass fertilized by seaweed '
fer 111;gr are hea]th1er

) - . N Y, _'lv

= - * - _ .
oS weeds are a]so 1mportant in 1nqustry Some of these uses are’

j the brewirg ‘of alcoholic. beverages, cosmetics and shampoos
““Also in the making of linoleum, artifjcial leathers and silkg.

indulation, water-base painf's and ﬁeram1cs TheV are important in

_paper products for packaging milk, bu“ter and frozen foods, . and
“the adhesives in paper bags, gummed tape and decals. In med1c1ne
they are used in blood antncoagu]ants and 'as 3 culture media.
Anothe’r potent1a1 use of the .algae is in the maintenance of 11fe
~in space crafts.. These are a few.examples. o Tist them all”

uld take several pages It seems the uses’ are only limited -

ortant, perhaps as much as 90, percent of all phptosynthesis

"f lack of the right® seaweed, or oun knowledge. v-ﬁut Lven, more

‘ hs acconmplished by algae. - @nd- in the sea, as the -vegetable part

of. p]ankton, they are the food upon which all life depends

. . o
3 : g - o -¥
. . - o
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Let's see h0w’many products in our?home ha sea vegetadble .
(algae) gels -in them. Read the labels to*determine the . .
ringredients .#n a product. If the product lists: ,algin,
a]ginate, carrageen1n, agar or gelatin.as an 1ngred1ent
then it contdins an algae gel.

. Pivide your paper into three co]umns - In the first column
LR list the item which contained the algae gel In the second
. column, list in what room of your hoiise the item was 10£ated and
in co]umn three place a check’ mark if you-have used the item.

A Rem1nder-~Check a]] labeled products--pharmeceut1ca1
all dairy products, beverages, bakery, candies, dress1ngs,
sauces, dietetic: foods, meat and fish, Droducts (sausages and .
canned products) soups, baby food, Jams, cosmetics and
pa1nts One problem you will face is~that many labels do
not give complete information.
[ g
' - 1. How many products in your home.codtain algae gels? How
- many of these do you use? '

, 2. What effect couhd thermal pollution and toxic chemicals
¥ ) from industry ha e on the algae and products that use
= algae gels? : :

+
4

.
o
. . .
. » .
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M v

o
5

¥ymerous. ' However, ps we round ‘the Gulf shore from Florida
) Ydward JLouisiana we:= ﬁindfthe Mississippi river and other  _
. " rivers.. ha;e had. a stunt1ng effect. Algae are found mainly

. on the whdrfs, p111ng% and jetties. Can you explain this?
ot \: ' '. \\{\\\ . ' ."~ b ]
* \ L . ¢ I' N
o 4, what would. be the\advantage of using ge]ab1n made from
W4 a]gae 1nsté§d of.anima] geLs made from'hoofs and chrt1lmge/’
oo of an1m%151 . o ‘ y R y
o j':bﬁ 1&.1 -7&~ ' ‘1? . o . C
2 .‘ ’ b ‘ }’/ ' )"J
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TOPIC THIRTEEN--LIVING MARINE RESOURCES
FISHING
" Read and Discuss-- “ o
; Fishing in the Past. ‘
Fishing--Today. :
... The Texas Fisherigs. .
. Where Have A1l the Fish Gone? - . N
' Opt16na1 ' . ' \\, . o

Plan and Conduct--
Your intérview of 1nd1v1duals involved in the f1sh1ng 1ndustry, past
and present. .

. \ ‘ K . o~
Report-- . ' B : : T
On your interview resu]ts.to the class. ' :
Set up-- '
Model f1sh popu]at1ons in the Fishing Laws and Regulations act1v1ty
; ' - to determine how different ﬁnsh1ng regulations affect the size of
. L /o _ fish populations. . .
r \
- Answer-- .
The questions. *
Read--. ’ v C - \ , =
Article in Texas Parks & Wildlife on fishing or fish.
: - 4 < , s
“Report-L : | |
: _ On the article you read to-your lassmates,, ‘
Write-- T - -
A short story on a day in the lifle of a fisherman.
~ Select one of the following f1shermen
Oyster | \ ‘ ) .
Shrimp | o
¢« . Tuna . - .o oo . :
( . Game . Y 4 : o~
! : Deep Sea : s
' ' Factory Ship o L A
Lobster ¥ o - ' !
_ And aqthers’ - : - B .
Share-- o . o _ }
' Your.story with the c]ass , : : "
t e .o ¢
. )
A / t ". §!8 ‘
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. tools were .invented.

FISHING . AND THE PAST -» ‘ ST

L4
- . T

Early man began to fish about 10,000 years ago. He fished
like other Tand animals. .He would grab his prey out of the
water "'with his hands.. Clams and oystefrs were probably the
first seafood man ate. Then hooks and nets and other s1mp1e

. ‘ : . v
. : - )

"The -Karankawa Indians of the.Texas Gulf c6h$§ collected oysters,

-

clams and other shellfish with their hands.. They, also used
the bow and arrow and boats. The early Texas settlers used.
hooks, lines, ‘nets and, boats. With these simple methods,
man d1d not wipe out h1s food&supp]y by overf1sh1nd

4 s “ '
Early man had a knowledge of marine life- cycles. an% marine .
behaviors. None of the tools he used are of any value . '
without an‘understa dipng of where and when the fish will be.

These early fishermen>could not have seriously overfished an
area. VYet, they knew that overfishing could affect their
food supp]y and had to be avoided. They d1scoyered the
first laws of ecology. They wove these inta’'their religious
~beliefs. -To disobey these 1fws was to risk the anger of the
sea gods. Fish were not tak®en during spawning)season, a q
number of young had to be tossed back), and no more flSh
could ‘be taken ‘than could,be eaten L ,

4

-

However, with the advance of techno]ogy, beg1nn1ng with the'
harpoon gun, this began to change. Modern fishing. equip---
ment and ways have led to the loss of the old ways -and "

. trditions whigh respected the creatures of the. sea. ,’€f"
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v .o ' . FISHING—=—TDPAY

‘ !

. .
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'Today the 11v1ng animal resources of the oceans are .being
hunted by a variety of vessels. They vary in size and com- -
plexity.” ‘They range from a South Sea island dugout -to a
Russian factory ship over 700 feet long. -The design of

the fishing vessel,ns determ1ned by the species of f1sh it o
wilt catch ’ , . R

In the past 1ocat1ng fish was d1ff1cu1t and an experienced :
captain’ was probably the best asset a boat could have. : '
. " Today electronics and space technology are used to f1nd
-/f ., fish. cho-goundingris used to Tocate schools of fish!
‘- Sensitiép cameras on high-flying planes’and satellites
: are used to record the d1sturbance of bivwluminescent plan
ton caused by schooling fish., - Ultrasens1t1ve m1crophonesyare
* used to p1ck up the 1ocat1ons of f1sh .

‘57/ The Russ1an f1sh1n 1eet operates 11Le a’ nava] operat1on

Administrators d1re t fishing activities in each of the . -
major seas like commanders mdving their. fofces in battles.-
As many as 300 sh1ps will travel in a. group accompan1ed v
by factory sh1ps and’ transport vessels. _ b

The factory sh1p beg1ns process1ng the catch as soon as it
is taken on board from other v&sse]s -One  sgch *factory .
sh1p, which is. 540 feet long, is able to salt 200 tons of ' L

herring; process 150 tons of fish intg meai filet ‘and

v freeze 100 tons of bottom fish and manufacture 5 tons,

- Fi-.of figh 011, 20 tons of ice and:¥00:tons of disf111ed
e -water all in one day. The Russian: government pays for the.
: ' fleet which puts other f1sh1ng nat1ons and the fish at a

d¥sadvantage. . \

ot
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THE TEXAS, FISHERIES - . ‘ ' - o

. ! : .

\ The Texas coast11ne has a tota] estuarine and coastal 1agoon ' -
" . anea of 2100 square miles. . This-area +§ the major spawning '
‘ground-and nursery for 70, perCent of the fish population of the

- Gulf of Mexico. Shrimp also live in these large fertile areas

during their early life until they are 1arge enough to enter the
Gu]f of Mex1co oo . :

sy 5 ~ -

" Fishermen from m#hy states and several countries earn.their .
‘living. shr1mp1ng ‘the productive. Texas bays and nearby Gulf. T

Shrimp is the mg'st valuable fish product in .the United States,

. -with Texay and Lou1s1ana be1ng the top two shr1mp producing
States. R T N

" -
S

v

_Shr1mp, oysters, fish and crabs‘lre part of the Texas' f1sh catch.
Shrimp, howevér, make'up about 90 percent of .the state's
“commercial.catch. Shellfish (shr1mp, oysters, crabs and sqbid) .
totaled over 83 million pounds with a value of over $113 million
in. 1975-76. "Fish,taken commercially totaled over 8 million
pounds.wjxh a value of $2.8 million. The commerc1a1 fish ,
.. production on the Texas coast couldsbe increased several times
above the.present level withOut*seriously affecting the-supp]y.‘

-

‘Although Texas has one of the 1argest f1sh1ng industries of
- any state in .the United States, it is st111 small compared

" tp other industries. The seafood indusfry is very‘1mportant ,
to the coastal economy. It produces millions of dollars in s

.Prob]ems do ex1st The product10n of shr1mp and the Gu]f po
fish depends on the conditions of.the, -bays, and- estuarie’s.
Therefore, both po]lut1on and chamges’ in the estuarine en-"

. vironment such as dredg1ng and f1111ng can have . bad effects
on product1on : ' o N _ . o,

".Every year the Texas shr1mp1ng “industry catches an ‘estimated -
500 miYlion pounds of fish. Many of ‘the'se .fish are small
and, presently worthless. The ‘development of fish Protein i
‘concentrate, fish meal, and poss1b1y fish sausages may be
‘ways to use these fish. Research .And development for v
use of these wasfe-fish is needed Muck can be .done ta.
1mprove the Texas f1sher1es ' '

PR

1ncome and emp]oys over 15 000 peop]e ' _;’ U .-"f ' N 5(.-
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'WHERE HAVE THE FISH GONE?"
\

LN

’ ’ o . ' . .
- . . . - 4
[ .. s . . - ¢ . L. . X

Early man began to fish almost 10 800 years ago, but the

h'technolog1ca1 and attitude changes now:- threaten the survival

of some of the living.resources of the sea. .In the 100 years.

from 1850 to 1950 ‘the world fish catch- 1ncreased A0, times or

25% every 10 years. However, in the 10" years from 1950 to 1960,
it doub]ed : It doubled again from-. 1960 to 1970. T

“There has been no oreat increase Since 1970 0vet-‘
~fishing has taken 1ts toll. At least twenty specigs of fish

are c1ose ta being or have been overfished. These include .
tuna, herr1ng, cod, ocean perch ‘haddocky anchovy and others.,

-In fact, by the 1980 s there may be no hea]thy.f1sh supp]}es :

Teft. . . . R

" An example of what is happen1ng occurred in 1965. The 1arge_

Russian fleets moved into the northeast coast .of the United

~States and took tremendous amounts aof haddock ‘a fish

valued by Amer1can and Canadian fishermen, The International
Commission for Northwest Atlantic Fisheries attempted to ' -
regulate. the haddock catch, but the Russians’'disrégarded
this. By.the end of -1967, the Russians.had almost wiped the -
fish out. "It is est1mated that the 1963 catch of haddock "alone

-could have supported the U.S. and Canadians for 10 years

It has been charged that the Japanese have been ser1ously

. irresponsible and “have shown little interest in conservat1on.

Their research seems to 11e only 1n develop1ng and expand1ng
the catches / S _

In North America and Europe, conservationists are ask1ng

"Can the oceans support massive fish-takes? What is the
morality that urges us to take as many fish.as we can---
because if we don't the Russians or-Japanese will?" Qn]y quick
and close cooperation betweén all nations can prevent®the °

_destructlnn of‘{he f1shery resources‘of the world.

'

N
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FISHNG LAWS AND REGULATIONS

_’ .. . . ..<.. ‘._

s

Fish1ng Taws and regulat1ons are-designed to maintain healthy -
‘fish populations while giving everyonejan equal chance to en-
joy the sport of fishing or to Work asa commercial fisherman.
Let s determine how different f1sh1ng rqgulations affect the _
s1ze of fish populat1on§ S

Set up a mode] .fish pop‘]at1ow Use beans or other small y
objects to represent fish. Each object will. represent 1 ° : g
‘million fish : The model will have 20 million f and we _
wild change the regulations to see what happens to“the popu-
lations. Each population will have the same yearly-natural’
"reproductive rate. The number of ypung born will be 50% -

'of the number of fish in the population. We will simulate
fishing by removing fish (beans) from the population. We -
will add. fish (beans) to the population to simulate natural

/reproduct1on .(Note: In this model, we will not consjider
the effects of starvatipn, disease etc. You may want to 3
add a percentage for death -and disease each year.)' Cg;ry out
each simulation be]ow for four years o
1. The regu]at1ons dHow no fishing, A
2. The regufat1ons w111 permjt 25§‘gf the f1sh to be re~'

Sy moved by fhsh1ng each’ year.. . - ) N
3. The regulat1ons perm1t 50% -of the fish to be ‘removed each

year. . . . N U

4, ﬁes1gn your own. regu]qt1ons and test them to determ1ne

: *1%% resultss .

*®
)

s QUESTIONS'

1. D1d any of the popu]at1ons increase in sﬁze?
Decrease in size? : . . :
Remain about the same? , |

2, '1f you were a fishery biolog1st,‘Mhichﬁjet of regulation
wou]d be best to: W _ o , s' :
A. "~ Keep the size of a fish populat1o about the same.

B.- Decnease the s1ze of a fish dopu]at1on

-C. Increase 'the size of a fish pOpu1ation

-

D. .Allow the opt1mum catch over a Tong per1od of years? . ‘

.z~_ o -1

.

e - oL ) N . [ . B
. - : . . : v . : . - LD
o8 . . . ' , N , o, : (53 . g
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. 3. If you were a fishery biologist and wanted to increase

- .the size of a.fish population biit also wanted to allow

- people to enjoy fishing, which set of regulations would
- you use? .Why? T ; B _

»
v

’ -

|

4. What.wou1d_ happen if reQu]ati@ns did nOt.allowﬁény-fisning
and the fish:population size increased beyond. the limits. -
of the fishes' habitat?. ~ . | L

»
’ N

!
: . | o
~. | .

_ . _ _ i e ' k . -
5. What wdbuld happen to a fish pépu1atioﬁ_ff-fisﬁing were
_mnot regulated; that .is, if pepple could catch fish by
any method (metting, trapping, etc. and could catch
- as many as they wanted? . i S : T

B I

. _ | { \ o
6. Discuss laws and regulations-as important management

. ’ :
e 4 /

.
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7. What effects do politics, emotions, and other factors
have on fishing? ) : : .
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Hou51ng Shortage. ST . Lo e R
A Blue Revolution? ' “ - S :

" . . A , . s
‘The Future-Scenario A. , - R S |
“The Future-Scenario.B. ' . = =~ . .7 R T
Questions. .4 T S '
. ._.' ) . - . ' . 3 . ~
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- . ‘o
_ Articles and p1ctures 1n magaz1nes and newspapers which portray some .
‘of the -issues concern1ng Tiving mar1ne reSources .- YT, )
.- ' ‘ . ) o . . :..;.. . ': ) -. | (‘.‘.: .,.’; N ? h

A co]lage illustrating sone of the issues w1th p1ctures “woly
slogans and etc. Draw your own or- -cut them out of a magaz1'"
newspaper.., .
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+ A short scenar1o of what you think or hope the future of 11v1ng
‘marine resources will be. . _ _ '
4 ) , e - ) ) '.. " , - . ' T : ’ ; .

<« N \ - - e e
Some 5f ‘the steps which must be taken to make your future scenar1o—~ i’

becone rea11ty ' o _ - e
. @ N - ) , L . _ o . e .- Cors '
. ’ - o o A - . f. ! . .

Buttons/to express your views qn 1}v1ng mar1ne resources (seafood;
algae, f1sh f1sh1ng, etc.) R ; N e
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“The 1argest part of the ocean is. covered by mud wh1d1creau5 a’s _
\phOUSTﬂQ shortage in-the ocean. . A.larae number of° marine® orqan1sms .
“need a solid surface for attachmen (thenmre mnfaa=ar&£ the . ¥ :
__»more organisms can- attach) -and . mapy marine, or an1sms nedd areas !
:;1n wh1ch to h1de from the1r predatons e Ct e, L

A f1sﬁ 1n the open ocean has no o]ace to h1de dt must @gpend on
dts coﬁorat1on to become less-visible\ on its senses :fo _be aware
of: the approach of predators and on it's swiftness to ‘escape.them.
Th1s>1ack of :hiding places’ may be why f1sh commonly co]]ect beneath
’float1ng obJects at sea ' . ¢

N

ad that f1sh collect around wrecked sh1ps
ing platfeorms, ThlS had led to art1f1c1a1
reefbu11d1na in ‘the Xexas.coastal area’ to’ Jiperéase fishing. =~
. These reefs.are combased either ,of - oyster; shells placed in- bays to
- form -oyster reefs or of old Car bod1es, cdncrete blocks, pipes’ or
_ other strictyres 1n¢1ud;ng old" shups" The:"300 or mare oil" platforms
° built off Lou1s1ana and Texas .coast provide a similar artificial
“reef. Well- organ1zed art1f1c1a1,reefs have become and’ could become .
j a s1mp%e way to«farm thé th1n1y popu]ated areas of the oceans

AD1vers have often“not1
" .and the ‘'offshore dril,

”1e some oyster reefes. were - created in Ga]v@ston Bay. before 1958
offshore reefs constructe& ot 01d automobile" bodies were comstructed
- for the firstuitime.. In"T962 and 1963 reefs were ‘'built of clay
and various s@zed coptriete pipes off Ga]vestom and Port Aransa&
.-=,=Manyu£eefs—ha¥e=been4bU1It s1nce ~'.. BN

."

i R B .
*On’ February 1, 1972, a stroke of fate created an art1f1c1 1 reef
"offshore between Ga]veston and Freeport... The V.A. Fogg_a 57 2
foot tanker“exploded and sank.: Exp]os1ves were used to change
~those parts of -the ship which weré¢ hazardous to navigation into .
giadd1t1ona1 pieces of reef. The location was favorab]e It was out -
% of the shipping lanes, but also close to 'the ports. Therefore it
' ~was easily accessible to charter fishing and d1v1ng boats from:
Galyeston and Ereeport. - In good fishing weather, ‘as-many as. 20
small-boats may be over the Fogg reef

.Sport f1sh1ng is by far the maJor reason for the accelerated 1nterest
in artificial reefs which have been- placed in many areas to .increase
the fish- populat1on -In -recent years scuba’'diving has. become a
real attraction, partly due "to. the "additional underwater ex-
.plordtion s1tes-~art1f1c1a1 reefs, - -,  * ‘
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A BLUE REVOLUTION? ..~

s

There ‘are more than two million acres of under-used low-
‘lands along the Gulf coast. JThey rént for as Tittle as’
$3 per-acre or sell for $300. Someday they may bé covered
with-neat rows of rectangular man-made ponds. They will |
be fed by water -pumped from the bays and filled with shrimp.
A dream? No, a.possibility. In 1969 a,team of researchers
begaf.a shrimp mariculture program at Flour Bluff near a
- Corpus Christi. This program will answer the questions of
shrimp culture. It witl develop the procedures and tech-
nology for shrimp mariculture. o o , .-
. ;- _ ) .
Mariculture is the raising.of mdrine ogyganisms. under con-
“trolled conditions. ‘The Chinese grew oysters -and fish 2,500
years ago. It was the first recorded maricwlture operation.
Freshwater fish have been raised in 'hatcheries for-2,000 years,
"but not saltwater fish. The problems are greater for saltwater
fish since proper saltwater balances and temperatures must be
maintained. Also, .we 8o not know all the answers ‘to quéstions’
bout diseases, parasites and reproductive cycles. Today the
-f®llowing organisms aré part of the mariculture programs: ‘>
finfish--salmon, perch, yellowtail pompano, top miggow

ahd mullet; shrimp,.crabs, 10bsters., oysters, clams, m “sels,. 

~and algae. e o , : .

.
w

The pdteﬁtia] is-tremenddus. I[f 'the technoiog%cai chang%}’
arel properly used, a Blue Revolution can result. /This would

.. be -the development-of - a new food supply to help stop world ¢

hunfer. s At present, the government backs the research for .]
“ lobsters, shrimp- and other Tuxury sea foods instead of the
fish that are easier .to r&ise‘gand not as popular. - o
The Tuxury seafgbds~of lobster and shrimp. have less pro- -

" tein ‘than the fish. However, sea farming. will. probably

never replace fishing in the way that land farming has re-

- placed hunting.- Even if we solved all the problems, the-

. ocean, like the land,.can.only feed a yet-ynknown but Timited
number of people. Tt ;/~ - ' T

Yo
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A P THE. FUTUREZ-SCENARIO. A" DR
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SRI S o y
The sewage from a secondary treatment plant of a coastal Mo
T ci 1s used to grow plankton algae,. ‘These plankton a]gae YU
remove~nutrints fyom ‘the sewage. #Oysters then rémove the . oy
.a)gae from the water. Some of the nqutrients are’rgturned . - - . %™
- to-the wafer in . the form of wastes rom the oyste These T
2 .nutrients-are used by seaweeds' espec1a11y~sea 1ettuce The. - 4
seaweeds are then fed to .abalope. (mollusks). The oysters oy
: solé% wastes which drop to- the bottdn of the, tamk Tare. L
. eateh.by sahdworms. " The sandworms awe put 1n.another tank - Tt
~to serve as food for the tAounder | O P ) S
The products\pf this mar1cu1ture system are oysters, sea-" Z oo

weeds, worms, flounder and abadone. ‘The sea farimn also be- "
. comes .a sewage treatment p]ant, w1th c]ean'water Qﬁ‘ag returned
to the sea. g\ : : - ) .
L .

In the opep Gdzf, there is an inexpehsiveoraft, or H sh;i40 s
to 80 feet down from the surface with growing seaweéﬁs S g
‘attachgd. -Pamf .iptake pipes extend,down 1nto,bhe coal, -~ .
nutrient-rich, water. The nutrient-rich water is brought . : o
to -the surface by wave*or wind powered generators. Harvest1ng '
of the seaweed is accomplished by -special vessels ‘which :

moye over the frames and cut off the upper part of. the .

seaweeds, These ships remove the water from the seaweeds and

then carry them to process1ng plants on shore

2

. -

N
In)the open spaces 1eft in the seaweed f1e1ds, nets are
lowered and fish from the seaweed fields are -Tyred into
them., 1In other seaweed fields part of the harvest is s A
fed .to fish, abalone, snails, and other invertebrates O
1n separate mariculture operat1ons. y ' .

-

Lo

The seaweed is-also processed by.a digestion fermentation.-

process into methane, plus other products such as fertilizers,
ethanol, lubricants, waxes, plastics and the compiete group o~
of usefpl petrochemical products. Some seaweed is harvested

as food for man and animals.
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€ - . d . 4 . - .
. It was a fire morning with a smooth” sea, sunny warm weather,
and the companionship of friends. The older membey of I
our group began to comment , - "The pollution has killed vt \
everything." He gogs .on: "You cBuld {ook .down with a A
mask from the surfaCe ‘and see-the wrecks on the bottom." - * \
He always complained that “there are no ducks, no fish, T
nothing. There's nothing out here. ‘They're all dead
*and “those that are alive, I'm afraid to eat.”

ty
¥

It wasn't that we doubted HWis word, bui>he remembers.another

time." Most.people don't. , We take the pollution, turbid watfer,
. .51t and lack of marine 11fe for granted. We have been brought}\

up with it. : L L | - S P

. Twenty miles out at an old-ship wreck where the surface water-
| wasfairly turbid, we décided to dive down and ‘take a look.
‘We pdssed through layers of yellow brown matter. At 100 :
“feet down_there was no light.*- On the wreck, it was com-
pletely dark. "Fish were'Tying on the bottom belly up,

‘dead, No diver.observed any live fish. Anemone,.starfish, Y
‘and mussels were also dead.. A black substance coveri" _ T
" the sand everywhere. C v _ : - ‘
.. . . . . ) . ',1.- X A
Commercial fishermen run miles and miles from port to. T
find any fish at all, and they have been pulling up~dead .

fish in their nets. The price of fish is so bhigh that-only
the wealthy can afford them. Mass starvation and food riots
are beginning to occur, Food ,s mere precious than gold.

P - . o ’

b e T
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; 10. -What. ev1dence in today s world suggests that, this foretadt’

t
[

-~ .o
? '3 . . M N . -

.ot

-

',/) 1. What kind of enérgy~js.neededjté_produce seaweeds? , ,i -

» ' ~ ) . -
» - o

. 24' What beneficial.side éffeCts does mariculture .have on the

en'vironment? - ;'
,h . | - . L B . C/ .
n T ' " . S : L
.' NH?‘would it be good to feed seaweeds to animals’ whﬂch aré " -
) grazing on’ mineral def1c1ent pasture 1and? R . T
- . . ' .ot [ ’ B
4, How would food shortages affect 1ife in the United States?
, ) VoL k“ .. N ~ . L . .
; . - ‘\ ¢ A e ] .

* Ot

Why, is fIShIng tq{feed the world as naive as trying to feed
b1111ons by hunt1ng widdlife? ' = . =

. . : ‘ v . .0
N & - . . .
. M » '° °
. “ * . . .
P : . ’ . ’ . : .
_' \ . . -t :
. P .

6. Why wil¥ mar1cu1ture only postpOne d1aster if-man does-not
. keep a stable: populat1on level in the future? -

7. What problem limits the growth of .sea farming? . -

¥

' - . . .
- .. N . . . . .
L+ . [T
. Y R ] :
SR Y -

. ."‘ .
f -

farming of algae or mar1ne organ1sms produce? .

“ 5 . v
*

8. What env1ronmenta1 and 1ega1/p011t1ca1 problems can the_  \i\

r \_' “‘_
\

v \

;39,'“00 you th1nk sea farming w111 become, an 1mp0rtant source.

“of. food in the future? Why or why ot? R T S SV
\".. v. i . \...‘“: ST .

w

t

in The Future-Scenarie B could come true? Can you see any %
=ev1dence that it would probably ndt come true? R
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v People often use buttons to- show who they support in elections'
or where they stand on issues. _Let's ‘say that ou have de- .
‘cided to tell the world your viéws: on 11v1nf ine resources
(seafood, aldae, .fish:, etc.) by making ahoje bunch of — ®
buttons. Nhaﬁvuw]d they say in words or pictures?’ Use the
A space below to. sketch your BUtton designs. A
'S . , - v .
. l - 7 “‘n ' o )
" : : M \ v . l‘
T
. ,o,' '
¥ % ! ey
)
- '~ 4 ~
. ’ . ‘ ‘ ) - ¥
S/ N ,
» . ° v \
. '; ) 4 L] "
3 - . .
3 ,\xh&‘u . ;i,_x o ~ _ ‘ ) . - . | - :4~ ;. N
' - 1“? Number the buttons‘accprd1ng to how 1mportant they are. to ’
. you. (1-most 1mportant etc.) B , »
« . - ' Ce
2 Nould you wear them everywhere? . ' v A
'.3 Is there anywhere you wouldn't want to wear some of them? Nhy?
4. Are there any you wouldn' t wear at a117 ' f‘l 4 ,l
/. . B “’ ¥~
- . . Lq'”
. I



T The\Future/read1ng o LA

Fo MaJOr ObJectwves ?or the Top1c - ;,‘ k -ﬂ

hn

« . - TOPIC FOURTEEN
' TRANSPORTATION

-

ACTIVITY ONE—-TransportaJ.bn -Early Resource :

“ACTIVITY TWQO--Sea Chanteys and the Sa111ng Ships = - - 3
ACTIVITY THREE--Shipping Today { : . . . '
ACTIVITY FOUR--Texas Ports - Past and Presént . L

g ACTIVITY FIVE--Superports and the Future: . . . S

Materials for ‘Classroom Use: ‘ : - S e
’ v i S Voo T
Your Answer/activit ' S S R \ e
Transportation as a Resource/read1ng R £37 R .
. Bible--01d Testament - - - . - S "_
_ " Sailing Ship/drawing : _ . . '
. Audio tape of Sea Chanteys o o,
Sea Chanteys and Sailing Ships/script T g .
« Supertanker/draw1ng . - : S
The Supqrsh1ps/read1ng ) ) ; '
Waterways of-the United States/draw1nq . . . -
Tugs Barges and the Gul$'s Waterway/reading - . "+ .. . .
“Trends in Barge and -Tow sizes/chart C h - ’
My Opinion/activity : , S Y '
Indianola/reading ' . .
- Galveston - 1900/reading o
Houston - 1900/reading - \
Distribution of 6Gbods Shipped from the Texas Coasta].ane
Texas Ports Today/series of readings
v The Sabine and Neches Ports.-
Brownsville *-— ' '
Corpus Ghristi ' . o .

A Galveston, : ' “
"‘._. Houston - A / o
‘Other Texas Ports ; , S : ' '
o Locate and Answer/actjvity P RO
* Prospect for a Superport/read1ng ' o
Futuré Ports/drawings., . o : L

A“‘

. Texas' Future Water H1ghways/act1v1ty v . ’*.Q';i'._
oo ‘Tekas Highway ‘Map (which. shows rivers) ' oy o
Srov Texas' A]manac L I y o

. ) . . . .
o~ . T T he

e

After comp1et1ng thé act1V1t1es, the s§udent -will be abla bo ,
'111.1_ cite examp]es of" transportat1on as -a resource- 1n the past, -
: . present and projected future; - - B
2 3 evaluate a transportation problem man has selved and %

L e . -+ thé changes, that resulted and the new problems that arose; .

2 6 analyze the:use of transportation in the past, present and
“projécted ?uture in view of the. needs of the time and
the, values involved; N o .. St
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~ » . -
X . _‘, L l ; i . K3 . i .)_ . . X R o ,
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2.6 descr1be ‘how the.cha ging use of mar1ne transportat1on
-has change 1lifestyles;
2.6 analyze value positions to determine s1m11ar1t1es,,~
_ : N differences and possib]e conflicts; S
- ' 2.7 formulate possible future ‘uses of marine transportation; .. T
2.7 discuss marine transportation' s 1nf1uence on the cultures ) ??f_“
of many. societies; '

discuss the interplay of the many factors (econom1c govern- .«
mental, moral} etc.).in man’s ut111zatjon of ¥ .

w
—_

et marine transportation; )
’3:?”#descr1be and: “{dentify sttuations where technology has caused
. ' " a’'change,in the‘use of marine transportat1on,
_ . 3.3 analyze which- factors are most 1mﬁortant in dec1sion mak1ng
B S concerning marine transportation; .“
' - 3.3 identify a situation- in which short term econom1c ga1ns r.'
may produce Tong term environmental losses; _
4.1 " appraise the -influence of peoples' values .on the use of
LT -marine transportation.

Teaching suggestions:

The purpose of this lesson 1s to 1ntroduce the student to mar1ne transportation -
_-as a major marine resource in the ‘past, present and in the projegted future,,

He should also begin to forin ideas relative to how man is utjlizing this.

resourqe and its impact on the marine env1ronment EEL\,;; L

' 1. Ezek1e1 27:1-25 is an excellent description of transportat1on and “
' "~the trade carried. by ships in the past.

2. _Sea chanteyS~—Your students. may think it funny for sa1lors to
sing while they worked. :You might ask/them how many of ‘them never
have a radio or, stereo on while they dd things. " You might also help
the students recqgnize that it was critical for the sailors pull .
together in.order to raise the sails or Tower them. A.good Chanteyman
was probably as.important as the captain of the ship.  During a storm.
“the  chanteyman was <critical in keeping the ship afloat for:his chan®s
would keep thé sailors- working together. This was true especially
o for raising.or Towering: 5dils and the anchor.” In the past other workers
. also sang or. chanted while they worked. Relate.the chanteys to xhe
count1ng or chants of dr111 teams or the m111tary. '
- The ‘Sea Shant1es are from the aﬂbum Foc'stle Songs and Shanties
.+ . (Fa.2429( by Paul Clayton and.the Foc'sle Singers. Another “album of
-sea shanties is Colonial & Revolutionary War Sea: Songs & Chanteys o
(FR 5275) sung at Seagort '76 by Cliff Hadam and ;ohn Millar. Both =
are available from Folkways Records & Service Corp:, 43 W. 61st St., '
N.Y., N.Y. 10023. American Sea Songs and Chanteys by Frank Shay,
W.W. Norton & Co. Int. N.Y. 1948 (Book) . o | !

3. An excellent reference on the superships is: Nationa]‘Geognaphic
Giants That Move the Norld s 0i1- Supersh1ps, Vol. 154, No. 1 (July 1978)

. ’ ’ :
| Pp. 102-123. | o/ y 19780
' . . K ,- Vo a . ' R ) . ".
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discussing what portion (area and population) of the United States

b .Userthe dgzw1ng, Naterways of the United States. as a bas1s fOPfJ.?'

can be reache
an, hour'sdrive of the ;oast Mgst goods (over 90%) that come to.
us from other countries’ come byNWater and water tranSportation brought
. the settlers and immigrants. - AlSo inland states -transport goods

. i over land to ports for overseas shipmen } and a]so recei e goods the

. . same way. (Iowa grain to Houston to India) "n

" 5. An excellent reference on the Gulf Intracoasta] 'rway,is:
.National Geograph1c Magazine, The Gu]f S onk1ng waterw , Vol.‘lﬁ
No 2 (Feb 1978) pp 200-224. . -

y * ‘ N

-

B

-~

wi R the settlement of Texas by watergand the importance of the early - .
ﬂ%~ S - ports to Texas growth and develdpment. Discuss the living conditions
and lifestylles. . Note the relation aAd interdependence of the port
“to'its neig oring area. Have the students visit with individuals
(famlly, néighbors, etc.) whose parents, grandparents, etc.. came to
Texas in the past to determine how, when and where they entered Texa%
. if-possible. Discuss the.students’ findings. Your students might want
to determine where. the settlers came from that settled in particular

,towns or areas. . Lo S
~ 7. Use the read1ng on Texas Ports - Today. to discuss the role of
x the ‘ports in state and nation today;: relate this to agriculture, peti p-
" chemical 1ndustry,?m1nerals, jranufaeturing, etc. . (The Texas A]manaogj/
,data is 2 to 3 years o]d - ¢ g. 1978 a]manac has 1975 sh1pp1ng data. ). .
. "
8. Your students may want to determine what the latest 1nformatlon
s concern1ng Texas building an offshore,superport o .
. %

9. ‘Use Texas' Fiture Highways to 'determine, how much of the state
could be served- by hydrofo11 craft or SES: traveling up the rivers of.
the state. The increase. in 0il and gas costs combined with cheaper
energy costs of water. transportat1on males this a poss1b111tv worth
invest1qat1nq

»l

' 6. Us the read1ngs on Indianola, Ga]veston and Houston to ‘discuss ;o

P

t
b

by water. . - Also, 50% of our population Tives within~ ..

o
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!‘ Complete-- - - S S .

roo ! TOPIC FOURTEEN~~TRANSPORTATION

] wat,

N ' IRANSPORTATION--EARLY RESOURCE

-
.
)

e Your Answer activity. ‘. .
) L4 - . _‘ ~ s '

. ..
.Y -~ LN . : Va

Your answers with your. classmates. {~

B |
Read=~ - .
* & . . Transportation as‘a Resource. o :
Read- -
The descfiption_of the nature'and value of transportation as
‘ a resource of the past. The description is in the 01d Testament.
R ~ of the B1b1e in Ezek1e1 27:1- 25
L’iSt-- - ‘
"The; i;emf'Wh1ch were-carried for trade by ships and Tist the
countr1es involved. .
o .
H ) . "
~ Complete-- ) o
. The Transporfatﬁon in the Past a; tivity .

Ta iy

7) -""-
“ L[]

D]
L

oyl
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A ., © YOUR ANSWER AN T R
-y ' SR ; l{', ' o - o .
. b ' . . . ‘ ‘ . . - . ’ A
. Has anyone, ‘all-of a sudden, asked you a'question you weren't’ S
expe@t1ng7 | ce T ' S | o .o

S, | ,
-Below are some SItuat1ons 11ke that - Fill in_your response. -

" HOW~DID ALL THE .
SETTLERS ‘AND SUPPLIES
(GET TO TEXAS? ™
. .« . ‘ '

. HOW DOES MIDDLE
EAST QIL GET TO US?"

"THE OCEANS AND THE GULF o
OF MEXICO ARE A MEDIUM: OF TRANS-
PORTATION. 1S THIS A RESOURCE?




- ; ' '?HA, :
- --,. : ' . » .
R A e _TRANSPQﬁ}QDDA AS A< RESOURCE . - '
’ - V ’ N :( \ . o _ .
. 0ne of the'maaor mar1ne resources ‘is that of transportat1on

of men gnd goods. ~Qceal transportation allows large quanti-
ties of materials to be moved from one place to- another.
The materials are moved from a place where _they are plent1ful
\ to places whére they are lacking. - R .
Movement across the water redu1re$ Tittle energy in compar1son_
Lo other means . A ship moving throhgh water cagries 2000 to °
- . 9000 pounds for each horsepower For each horsepower a plane
. maving tbrough the air carries only 15 poundst a truck carrdes
~ 100 to 200 pounds; and a railroad c¢ar: carr1€3 600 to 1500
pounds. . ThlS character1st1c valuable in the past is still . .
eV luable todaya- An- example 1?Q%he supertapkers which carry oil "
' om the 0il1 rich Middle East to the oil'starved United States,
I'n. fact about 98% of the movement of mater1als between- cont1nents

1s by water, _ )
3 _ . e o o

7 Past . ' . : L

i)

We do not know when man first used the oceans t§ get from one
place to another. The first people recorded-as \having used |,
the ocean,for transportation were the Phoenicians. Beginning .-
in 1022 B C., they had boats rigged with sails ‘that they used
to travel ‘from the eastern Mediterranean to England and the
north coast of Afr#ca. | . . o
An - excellent descriptlon of this nature and value of trans- .

- portatjon is gijven in the 01d Testamept account of Ezekiel
(Ezekiel 27: 1-25.) Around 1000 A.D. Lief Erickson. traveled
from Norwaysto the eastern coast of the.United States.: By

the 15th century, Spanish; Pertugése and'Dutch ships were
explorlng the Atlantlc C e T e e

A

“ In the earfy 16th century, the Span1sh ships began explor1ng -t

the Gulf of Mexico:and the coast of Texas. From the 17th

. .to.the 19th century, ships from Spain brought soldiers and
supplies to Mexico and quas. " The ships . would then take
back precious raw materials from Mexico. By the mid 19th" .
century ships began to bring settlers and suppties to Texas. -
This. was the beginning of the development of- the Gul f as e '
a resource for transportat1on :




o, : L W S o J' '
~  TRANSPORTATION?IN. THE PAST

<

° -
[ B

'_Read the descriptidn ofithe'nature and, value of trdnSportation as a.resource
* “in-the past.  The description is- in the 01d Testament of .the Bible in
-Ezekiel 27: 1-25. (Verses 4-9 1igt the materials used to hake the 'ship and-

the origin of the materials br workgrs.. Verses 12-25 1ist the countries

and the goods thdy traded.) List bflow the materials used to make the
(ship and the countries from where thése’materials came. Also below'list

the items which were car%ied for trade by early ships.and which countries-

A '

were involved., ... f.
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’. L i 'TOPIC.FOURTEEN--TRANSPORTATION . Yy
e, "\ SEA CHANTEYS AND-THE SAILING SHIPS S
, . T - . - .
Look at-- - . . o S
¢ . i : e S~ _ - e .
- T Drawing.of Sailing Ship.. = - . = - LT |
. Imagine-.’.‘ - "‘ . . -- . ..’ .
[ - S . . . ) .' \ ) _ - e ‘.
' You are on a '19th century sailing ship. .
‘, . ‘7‘. : . -,‘. g . : Lo '. . ‘ " .
Sing-- ' S .
~ "Along w1th the 5Ld1o tape of sea chanteys[/;d act out each L,
act1v1ty R : : R S o ’
Imagine-- ’\\. . ” '
What 1t would be 11ke to work on the deck w1th the sails. dur1ng L
, a storm. SR "y - L
K Write-- S ‘ . X
' . A short s;oiy or song describing the scene.
Answer-- - v,
S ! .
The questions. = DI L R
__‘ﬁ:‘-“".'. ' - i A o v o | ; . .‘.
> A song that would be sung on or about a vessel today. Some ’ -'iﬁ-"
~-vessels that you maght want to write a song about are: - tug-
\ bgat, supertanker cargo ship, ferryboat tankers and cru1se '
» ship. ‘ o |
- | ﬁg ‘ P
P , :
:‘ o N N
o — e ‘
l? o’ ;"I_ . 9‘ f‘ ~ , _
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SEA CHANTEYS AND: THE ‘SAILING SHIPS

S T . . : { ¢
o Imag1ne yoy "are.on a sailing ship. in-the 19th century. Today.
., ¢ -is sailing day! Sai11ng day fox.a famous. ship -is always a
.. gala affair. AT great ships had their fans\yho followed
"+ their careers, theéred their speedy passages, and often we1~-.
* comed them home. Sailing day attracted the largest crowds h .
- The- sa1lors~want to make the most of ‘the moment .
'As t t1de prepares to ebb, the order is passed f&rwanh and = .
~ the Thief officer goes into actjon and snaps out‘his order to .
Wra1se the anchor. The Chanteyman begins the Chantey and you.. - R
. sing the.chorus as youggull up. the anchor to the chant.e -
‘ Pretend you are pul ling up an. anchor by perform1ng the actual L
.. .motionss Theé final word in the chorus s the s1gnal to pull v
v back on the.rope. . 3% . >
. Chief Off1cer.' "Now:,. men and . sogers both heave away at thes-
SR \\\\ windlass. You, chanteyman, .give us-"Rye-0L".
- and raise the decks, aye,'ra1se the very dead
R . . Heawe ‘and a- way'“ _ N . . | . ¢
. 2 :
.QChant*ymaq Oh, say were you ever 1n the Rio Grande,’q; "
Crew: " . Oh, you Rio,’ . N
*  Chanteyman: - . It's there that the r1ver runs down the golden.'\

o N - sand, e A
T Crew: “ ~~ * And we're’ bound for the Rio Grandé. S N
- Chorus: . , '~ So away Tove away, L BEREERRES -

T ORyourRiO,., 5 -\ _- L
T e Sing. fare wéll, my pretty young girl, DL
N ”*"" “And we're bound for the Rio -Grande. it
R ghanteymgnm' - Now'New Yvork-"town is no place for e, , R R
v Crew; ~ - - OH ‘you Rig; ' o
, "+ Chanteyman+ ..'. 111 pack up my trunk and J' ]1«90 of f 1 to sea, ~
et Crew: o e " And we' re bound for the Rié Grande. . . - LS
rv st Chant;yman « Now al? ‘you, beachcombers we' 11 have you to . know, N
Tt Crew:e ~Oh you Rio, & .
", .- Chanteymah- L We're, bound for the Southard and glad for to go,,,
v... . Crew: .And we're”bound for-the Rio Grande. = '
-, 'Chanteyman ﬁi ‘So it s put down your bag and get it unpacked
’ Crew: .7 0Oh.yqu Riae, °
- .Chanteyman © . The sooner 'we leave, ‘the quicker we' re back

Crew: ° -’And we're bound ‘fogr "the Rio Grande. :
.Ghanteymﬁn(/ﬁ ;. The’ anchor is weigged and the.gear all madé fast, ,

" -~ Crewt = -' .2 . Oh you "‘Rio, - e

IR Chantgyman "And. the boys give. a cbeer when the harbor 1s passed,
L o ’/I' . And we're" bound for the Rio Grande. -~ .

~Lrew: .
. .._.‘.._..._.‘_' R
. - . o
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';'anchor

This favorite capstan chantey was used mafnly 1n rais1ng the Vo 4;
~anchor.on outbound trips. It does not refer to, the Rio.. Grande L
River but to. the Brazilian- port of the. same name.  Whether-

. bound for that port or not, a_chanteyman would strike up' this.
.rollicking:song on leaving pP as much to entertain the g1r1s

-and-men_ on the crowded.docks as to fat111tate heaving up . the .

{. L

‘u

Dnte the anchor s raised the. chief mate turné to the quarter-
deck and rece1v1ng his orders from the captalm crres out

. Chief’ mate. MLay aloft. there, ye wa]k1n pses, ahd . i
T I - loose all sa1ls'" K Q\* _ ’
.' - ‘ ".'-"‘ .- 7
The second and ‘third mates, the bosun and b05un S mate rush to » d‘7

.. their stat1ons, ‘repeating orders and checking the progre5§ of

’a new voyage has begun : . . ~

the work. 'The foremost.sail.is<the.first to. ‘break -aut wh1te, W
followed quickly and.in order by ‘the ‘main and mizzew magts’. ~ Other
‘chanteys "break out. “From the shore comegs. another great .chéen that
puts even more heart and brawn~1nto the crew. - The Sh]p moves. and

\J L

¢

Rol] the Cotton OOWn ' “, S f~:_ -,/"n7v~¢

RTINS ._; -~

(Th1s chantey probably or1g1nated from one of the*southern o
cotton [narts and was” used in ho1st1nq the maih sails.) N o

L. LERN
-~ ¢ . >

‘ %
Pretend you ara pul]]ng up the ma1n sail by perfdrm1ng the .

actual mot1@ns L . s ‘
Chanteyman'* Away down south where 1 was born3

“Crew: "~ And roll the cottomn dgwn,
Chanteymdn: - I used to work. from nfight til} morn, .
Crew: : And roll the cotton down. - ey
Chanteyman: "I thought I'd go"and climb the 11nes,
Crew: And roll the cotton. down, e }
Chanteyman: - ~~5\ for the sailors sun shall sh1ne, R
Crew: rol1 the .cotten down, -
Chanfeyman: A dime & day is the *black mdn' s-pay,
Crew: , " And %011 the cotton down, . -
Chanteyman v A"white man's pay-js a, dol]ar a day,. |
Crew: = ~ And roll the cotton ‘dewn. ~; . I
Chantexman .. served my time iR the BTack Bal] 11ne, .L
“Crew: - And roll. the cotton down, . LT
Chanteyman: ~ . It was the there . wasted all—my prime,
Lrew: . And rol11 “the cwttnn -down. -~ .,
Chan e . On the Black Bd11 line is for me the*11ne,
Crew: g And noll the cotton down\, . :
\ ¢ :* L P

e e



' R . .e . ’
. *~ M
. Co TN
) ) ”

That'é when yoﬁ'il'ny.the'humber

. : . _ nine, ,, - - I3
_ . And roll the cotton down. -~ =~ L R
- Chanteyman: * And to Henry Clay I went pne day, = - - PR
s Crew: .. .- And”ro)1 the cotton dowN “~ 7 -0 T S e
‘Chanteyman: - And for Liverpool town we sailed -away,
- Crew: - ,. And ro¥l .the cotton dowh.. "~ .~ .. '

Imadgine you have a few free.-moments to reflaect on your life as a
sailor.” You would“probably sing a non-work song or foc'sle song.
It is named for the'area of the -ship where it was usually sung.

The three elements found most frequently* in sea songs, complaihpé .

about the hard Tife at sea as compared tq an easier life-on shore;
» 8 description of axtual work onboard- ship;,ang'some_mention of the
. -girl left behind, arg,found_in this song. . ' o '

- '

[ ¥
[ «

e L """ Haul Boys Haul- o : j'_.' a e

“ ’ . - P

.. Chorus: : . , L ;

_Haul, Boys, Haul, haul, boys haul, S St .
~ Heave away the capstan,-Tlads, .and let's.get up the trawl, _ ,
When the wind fs gently blowing ‘and the ship.is gently. rolling,
When the wind 4s gently blowing:and the ship is~gently rolling,
My Hannah, my Hannah, won't you be true to me. = .

. .
.- .
E - .

¥ «

- Oh, once I was a schoolboy and I lived at home in ease,
" But now I am a traveling lad to plow the'’raging seas: "

Iithought I'd -like seafarigg life) 'twas all right til1l1 I . o

~ found - i . . :

"Twas” a damn sight worse than slavery when “you got on the -
ground. K : , R

l

For every night in winter, as regular as the clock,

- You put on your sou'wester.andilikewise your -0ilskin .frock;

And go up to the capstan, lads, and ever heave away,

For that's the cry in the middle of the night as well as in
the day. - : - : L :

[ 4 . & IR . . ,

A1l your sailing days are not ;1easant.' Imagine what i% would be

like to work on the deck with the sails ‘during a severe storm.

Write a short story describing the scene or write a song about it.

L] . . -

ook o« 8 '

LY . . .
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Nhy were chantey! an- 1mportant part of sa111ng the square

rigged sa111ng ships? o . o
2.~ .Why do.the chanteyscdiffer-in length and rhythm? . °
3. Why.don't the work chanteys. have a‘wery fast tempo?
‘ - e . ' . | " .
4. What feeling do the chanteys dive?
5. Do you sing or listen to songs? When do you do- tﬁ1s?
6. -Why do 'you sing or listen to-songs? . T e
7. Why aren't chantejs.a.gart of ship ]ife-today?~ -
_— o | )
8. How have the ships and the life of the S 1lor changed?
What caused th1s change? -‘,/7 . . -
v * .
9. What would a chantey written today on a supership say?
. o
- ' ”
! s e }
, / S o') .

et
P



L  SHIPPING TODAY..
ook at-- .
A Sketch of the Supership
Read-- i
. ;};:.The'Supéréhips
Answer-- _ R
"%-- fhe questions

- Waterways of the Un}ted States

“t Yo A
. . oot

What portion (area and population) of the United Stateg can be

How products from ‘inland states would reach a port to be sh1pped

Discuss-- '
reached by water. }
Determine-- . ..
overseas.
13
, -
Read--

Look at---

_Trend®in Barge and Tow Sizes Chart

. .
> <

Answer-- ** . / '
The questions
Complete- E C

“The.My Opinifon Activity’

TOPIC FOURTEEN--TRANSPORTATION*.

Tugs, Barges-and the Gulf's Waterway



o

P PP '. N - - T ' . e - .. St -~ ' o :
. o ) LT . b . . Lt .p. T e N
° . N ) - - o . " ' W . L " . :
. N . . . . i - ) . °
y v ¢ . . - ’ .
e .3 . . Vo~
B p
. . .

TS .
- o
" v . LI
. . " . N s - .
. . S . : s . .
J . . . . oo, ’ - . . . i e ”
K . . - N ’ . e - . . : ) .
.o et . - - Lo 2 T L . LT e . . .
' ’ . “- .. ol . .- )
ro ' ’ . - PR . . o - - ’ " o e d v,
. . . R N - h L , : . / . .
“ | - . LI,
N g . . . .
. . L . . . .
PRI . o . Cen - o { K . {- S : :
PR - , . o - i L N .
. L . - - . . e - -
r : . et . . .o st T P Ve S cc o . . .
. L . S - L T ~ I . e e
t. - - v T . ’ : s v - '. A . .
. [ IR R . . R Gl . o - [~ ’
. . . .
. ’

{.




. "*fMeet .Lapt. Petro, he is the captain of - a supertanker He - .

.. from Philadelp ia.to London. That ship could hardly be ' ~; .
~-called a "tanker.". However, it started the. transportation o .
- of oil which tbday dominates modern commerce: due to: both. P

. aDur1ng world Mar 11, the. 1argest tanker had a deadweight e i,‘

~Today supertankers 1qke m1ne which ha’L a’deadweight of

“first oceanﬂgqing 0il tankéry tha Ghuckauf', 4was hui]t».; o "*‘{f‘
1

, -'THE"supe_r'tstilPs Co L | o
‘..J ‘ N - N o | ‘.' A 3

wiTll te11 you ‘aboyt-his: supersh1p g _ e -

71

500,000 tons .are cofimon. ‘This was not always .true. : ‘The ., . v -

100 years agc The first ful1 cargo of o11 was ‘transported

the size and importanhce of tankers, - _ st 0

of ‘18,000 DWT (deadweight tons). <Superships are almost a - Q‘

=”quarter of a:mile,long with bridges 100 feet abo¥e the sur-". «ﬂs,gl

face of the water. Today there are hundreds; by the turn U
of the century there will be - thousands '.‘-{“

My supertanker requires more than three miles.to stop; -
therefore,new navigation equipment .and skills are needed.. . .

Our tankers account for. ha]ﬁ_of all tonnage afloat. L

~ One m1]}1on DNT tankérs are be1nq planned., . . ..~ ., -~ | B

Sallors don t Took at these depersonalized vesse]s as sh1ps£
They are.called VLCC's or Very Large Crdde Carr1ers Oar-~

.supertankers are too expensive tosremain still so we spend

less than 10 percent of the time .in port. - L v

Pdrts are another problem. " Few ports'can handle eur super-
ships. -Today the United States is only planning a superport,
so we have to unload our cargo onto smaller vessels to carry .

. it into port. Foreign_countriés, however, have ports that&

can handle our superships. Where natural harbor and chanf#

depths are not available at these foreign ports, thgy have'
“constructed transfer channels in deep water miles offshore.

These foreign countries.believe that the port which can

handle these ships will getf-the bulk cargo business of the

future. * Numerous foreign nations dealing in the -iron

ore, coal and crude oil have readied or are developing - : i
ports to receive our ships. The United States ports severely "
limit tanker size to ‘under 100, 000 DWT. .

Transport.savjngs of-large tanker% and bulk carriersfhave
been long.since proven. Many people are opposed to the .,
supertankers because of their large size or because they. 31s0”
represent a tremendous threat'UJiwe ‘environment. _
i .

In a detailed study of the recent ship accidents that in- e ‘

.. volved po]lut1on almost all were due to poor seamanship and

-

¥
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S | ‘ | ‘
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human error. A very Targe number of these mistakes are.

made by sh1ps f1y1ng one of the flags of: conxen1ence These

are ships owned by United Stabes’ 1nterests,_f1y1ng a fore?gn

.flag and manned by a foreign crew. .
-t

Accordhng to the law, American f]ag ships must be bui]t 1n i

the United States and three-fourths. of the crew must be¥

" Americdns. .American shipbu11d1ng costs and seamen S wages

are still higher than.ethers, so Amerigan users of. the.flags.

These new supértankers under ‘the f]ags of conven1ence have
the newest equipment. . Too often its crew‘does not know how
- to use the equipment’ or repa1r it, . however. Superships. .-
& are-not built to last, ™As theys get otder, they.begin to
.’ . break down and become too expensive ‘to repair. We need to.

. env1r0nment Lo : . SR CL e e

~ . - ' i N
) ) i ‘ v . N
' __~ e . . S .
. ) . e .. i - . E . S \
e . - . ' : Vo e
k. . - . R B . ;
. N . v - . . DR L S < .

1. Under the: present constrUctlon pr1ces, it wou]d take
« -over -$20 milTion to build a tanker of" 50, 000 DWT and
over $71 million to-build a tanker of 400 000 DWT.
-The larger the tanKer, the more expens1ve it s to bu11d
Why bu11d a - supertanker? - . .

() . ) . . ’ .~ -' v o a,
; N

&

2. How many 50,000 DWT (deadwetght tons) class ships do
' you need to transport-a cargo of 400,000 tons? .
- . . b , N - .

-
. N o

3. What will have to be done to Texas ports- befpre super-
‘tankers can use-them® .

v

L J

i" . . ' )!
. ‘ " ’ #o n)

' of convep1ence ardgue that they. use them because 1t 1s cheaper e

~have someé international Sea standards to- ﬁ’otect us and the- :

——
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"Meet Capt. Tug, he is the Captain of a tugboat on the Guif. ... " =
',Intracoastal Waterway. He will tell you about transportation . . .
on* his waterway A". o N ‘ A o . PP
My waterway is a work route "]t stretches -almost. 1,200 miles -
from the Florida panhandle to the Mexican border It ‘extends
426 miles along the entire cgast of -Texas. Actually the water-
"way is a str1ng of bays, natural channels and man-made .canals.
The waterway prov1des our, barges, tugs and-other small craft a
protected passageway. The ‘channel is at least 12 feet deep
and 125 feet wide. i e e ' T

‘

‘. N ) -

When the prO]ect reale got started }n the ear1y 1000 S, they hoped .
the.traffic would grow to 5 million tons..a year, They were wrong,: . ..
- Today it is.more 11ke 100 million tons-and still growing. In facty ..
each year“the Gulf Intracoastal Waterway more . than pays for its - g
total construction and. ma1ntenance thrauah’ its transportat1on savings,

. . 1§ the shipper. had, to .use a moyve expensive form. of’ transportat1on,\ o
“he would have to. charge his cuStomers more, Ra11roads say that barges
are unfair competition., -They are -lTeading a fight. td have us pay q '

'"déer~fee;'_ "The use of waterways has a]ways been free

.Petro]eum and petro]eum products actount for most of the
traffic.. "A.fourth of the cargo is. crude-0il pumped from
the. figlds on the Texas and louisiana coasts and from
‘of fshore wells. Th1s makes .the passage from New OrVeans _ .
to Houston the husiest Section. Pleasure boaters and - SR
‘fishermen also used the waterway for shelter an¢ easy access . | ”
to. the Gulf. . - . v R
"A tugboat is sma]]'but powerful. It can push or pu]]’any )
big ship into. a dock. :Tugboats not_only work in the harbors.:
but many like mine push long strings of barges along the '
waterway. This method 1is very economical since individual
barges can be disconnected and dropped off at various pquts.
Tugs and barges have a very shalloy. draﬁ;, making them
$u1tab1e for the waterway and many areas that larger sh1ps
can't enter. e

The new LASH_(standing for "lighter aboard ship") and Seabee will
.. improve cargo handlina tremendously. They are special barges that
are carried on: board ship. They will permit loadina 12 times as much
per hour with less than half the people. Cargo damaqe and-theft also

will be’ reduced .with the sealed barqes
Coayl ) e . ' K N S

-

ere is how _it® w0rks,' You have 25,000 tons of Texas soy-
beans that must be moved to Cp]ogne, west Germany . The

: i )ﬁ




"f.CQ}ogne where the - soybeans are,scooped out..

. soyhean's. are 1oaded onto b ASH: Uarges at Corpus Christi. -
A tugboat moves the . barges along the waterway to Houston -
or New Qrleans. They are lifted on the .mother ship,
which gqes to Rotterdam * There' the. LASH barges are, un- -
“Toaded, ‘A tug then moves them up the Rhine R1ver ‘to

od

.Life on our 50 foot tug is self- conta1ned We work in
_twe shifts.  While ane 1s working, the other sleeps in the
smad]l cabins below the deck. Our lives se]dom touch the
f]and wh1ch is only several feet- ‘away.
: »

4

We see 1ots of water fowl, deer, muskrats, ootr1as, otters,

na]]1gators, and snakes.: You haye ‘to watch where you. wa]k
s1nce somet1mes a - water moccas1n comes on»board The

waterway cutis through the marshes of the Aransas National
Wildlife Refuge. 'The: magn1freent whooping-cranes are =

vt

MR

')_ .-

not bothered by the traffic. “However, .a bad- splll from- .y"

an oil or chem1ca1 barge could kill their food as well &s

-.that of other’ birds,. In the past, the waterway ran out-"
s1de the refuoe . : _ ' S

Y - ' Co- . : .'

: S1nce the waterway is an econom1c success' it plays a v1ta

1

Ce

role. in industrialr activities and the creat1on of jobs. Industry

_ en]arg1ng the waterway between New Orleans amd Houston,. _
_but nothing "has happened. There are many groups to be - .
satisfied < ‘industry’ counties, landowners, hunting and,
f1sh1ng clubs,.“enviro mentalists arid. others. Industry s
“wants 1t enlarged. Laydowners don't want to give .up the1r
.1and Counties don't want to use tax money to. move the
.pipetines under it since they don't get any benefits from
V“barges .moving by. Enviro mentalists are: against en]arg1ng
it since dredging destroyd the wetlands. ‘Deepening the ~ .
' channel causes increased salt water, and it may also stir
" up harmful pollutants in the\ sediments. Who will win..
+ hpnking of geese or ‘the growl\of the tugs?4

. wants-to make it more successful. In 1962 Congress approved

the
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TOPIC FOURTEEN--TRANSPORTATION |
TEXAS PORTS--PAST AND PRESENT -

. s hd

~* "

Read and Discuss-- .

Indianola - - ¥ -
Gajveston--1900 . : !
Hous ton--T1900 ' - '

Interview--

People” (family, neighbors, éﬁt ) in your communlty to see if they
e - 7 came to Texas through a port and which one.

e . ) . -
. CEE A, : . ¢
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“Report-- R

To the class on your'findihéé.

Read and Discuss~~

Texas Ports Today ' - T
The Sabine and Neches Ports .
" Brownsville - :
Corpus Christi - . -
Galveston
Hous ton
* Other Texas Ports ..
: . ' S >
~ Look at-- 3 | ;;?f’i R
. Distribution of Goods §ﬁ1ppedttrom the Texas Coastal Zone -
_Use-~ h
A Téxas Highway Map and Texas A]manac ‘to comp]ete the Locate and
e Ahswer activity. =~ | o
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INDIANOLA -

S

9
1

Prince Karl. zu Solms--Braunfels, was named the commissioner general
_for a projected colony of German settders in 1844, In July 1844,
he landed in Galveston but could find no land on which to place
them. He went in search of a more desirable place for receiving
the future shiploads of settlers.  He decided that Indian Point
(Tater named Indianola) had water deep enough to permit sailing-
vessels to anchqr. So in:December 1844, the first wave of German
‘settlers bdund for New Braunfels arrived. Some Germans despaired
of ever reaching New Braunfels and boucht land and settled there,

b

Indianola was born from a tent camp of immiarants,
/

Indianola grew from an immigrant camp to a cosmopolitan port city.. -
It was second only to Galveston in size, and it was a threat to
. Galveston's commercial and maritime supremacy. Indianola wielded
a vast influence on the development of all Texas land west of the
CoTorado River, It ‘was the port for trade with the Chihuahuan area
of Mexico and for the shortest overland route to California. Tens
of thousands of immiqrants from Germany, Switzerland, France, other
-parts of Europe’and from the southern-and eastern United States
landed there before heading-to ‘the new lands of the ‘west. Through o
Indianola's wharves moved.the necessities and luxuries for 1ife
ﬁqgjthe inhabitants of Western Texas as well as quns, ammunition
and other supplies: for the chain of forts that protected Texas
from Indian tribes. Scores of towns in western Texas were boran
from immigrants. landing*in Indianola and supplies from her con-
‘tinued to nourish them. Indianola wa's the mother of western Texas.

Streets in the lower part of town were crowded with wagons and carts
waiting their turn at the warehouses and wharves. Wabon trains s
- broucht 1in raw materials from northern Mexico and western Texas ‘

for.export and left with finished lumber, foodstuffs and manufac-
tured goods. Cattle for export came in by train. co T

'Dry goods, groceﬁy, hardware and jewelry stores carried enormous
“stocks from which selection could be made on a wholesale as well
as a retail basis. There were'wholesale and retail dealers in
liquors, wines, beers and brandies for supplying saloons and liquor
merchants in western Téxas. One could purchase washing-machines,
_sewing. machines, Steinway and Ghickering pianoes, tustom- made
clothes, boots, shoes, etc. All stores had free delivery for .

1oca1_purghases,eV@n ice.

Theatrical companies landed here to' begin their tours in western

-Texas. FEach hotel had its own dining room for guests and residents o

of ‘the city.. There were several photdqraphic studiosS. There was

.a saloon for ice cream lovers and. iced "soda water" in sevéral-
flavors, and hard candies were made in the local factorv. There
. - .

o -

hJ



were billiard rooms, a gymnasium, several theaters and loca] e
“‘baseball teams which traveled to p]ay teams in Corpus Christ1, i i
Victoria, etc. _ {

In its quarter century existence Ind1anola saw the arrival of
steam propelled sh1ps, railroads from the ‘interior, gas 11ght1ng,
packing of fresh meat “in tins, mechanical refrigeration and the
telegr h.kiThe death of Indianola--the mother of western Texas-r .
was due to two "once-in-a-century" type hurricanes in eleven years
(1875 ‘and 1886). The entire region sank into a paralyzed, econom1c

-state and recovery\did fot occyr for more than 50 years .
! - \ S
¥ 3
~ GALVESTON

1900

Galveston was .the 1argest port in Texas and the third largest in ,
-the Unijed States in exporting.grain. It exported mearly 25 millfion
tons off wheat and corn annually for Liverpool and other European

ports. Great coal-burning cargo ships, square-rigged sa111ng ships,
and *coastal schooners kept: the miles of wharves filled-.. An average

of 1200 ships entered the port. They exported nearly 70 percent

of “the nation's cotton and grain,_flour, breadstuffs, zinc, ore, ° o
“sawed lumber, cottonseed 0il, beef, hogs, and dairy" products brought
in by railroads, etc. The sh1ps brought in cane beet sugar, Jutt
butts, sisal, ‘gement cbffee and chem1cals
-There were three 1arge storage elevators f111ed with almost four
million bushels of grain by the docks The sheds along the wate(
front. were packed with thousands™of bales of new cotton. .Smoke’
pouréd from the tall chimneys of the city's manufacturing plants:
there was a five-story brewery, cotton mill, rope and twine fac-
tory, the Texas Star Flour and Rice Mills, cottonseed oil pro-
cessing plant, baggage and cordage works and Clarkel Courts, one
of the largest printing and stationery firms.. The Galveston _
City Cotton Mill manufactured more textiles Tthan, any plant in .
Texas. There were sixty other industries of varYing sizes. These
ranged from cotton compresses to a hat and shoe factory. =« .

Galveston was neatly laid out with geometric precision. Great
mansions lined Broadway with oleander, oak and palm trees. The"
city offered six pubJic squares, two parkg, crushed-sheil paved
streets, three koncert halls, an opera hosse, twenty hotels and _
e]ectr1c'streetcars The economy was good with more than thirty -\
stock c pan1es backed with large capital. Crime was rare in
Ga]ves?ﬁm At night people would walk .down the promenades to take
advantdge of the ‘Gulf's cooling breezes Galveston was a beautiful
city. Most of the 37,789 peop]e who lived in Galveston claimed.
théey lived in the- f1nest city in the state and even the entire
'Gulf coast. y :
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S HOUSTON: . : o
: - : 1900
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Houston, fifty miles inland from Galvestop, was a brawling, hard-luck
town sited between swampy bayous and an unpromising prairie to the.
north. Houston was unplanned’and ugly. Also no sepnsiblé person
wandered out.on Houston's humid streets after dark; its reputation
for violence was, unmatched anywhere in Texas. Thi:iJ;pre-verv

i

few days ' when a brawl in some saloon did not end in gunfire and . . -

~death,

Houston was founded ih 1836 by two brothers from New York who
lured immigrants from the East with extravagant newspaper ads.
The immigrants came to Houston by wagen train,.oxcart, on -horse-
back and aboard flat-hottomed canoe like -boats. ~After traveling
thro the mosquito-infested, root-tangled bayous, they found
themselves in an oppressive. climate where constant warfare was

waged ‘with mud, yellow fever and alligators., Many moved on, but
others sta&ed, seeing promise sthat Houston could one day become d,
a thriving port since Buffalo Bayou led into the bay and then ~.
.the Gulf of Mexico. ‘ - '

Promoters envisioned Houston as the-state's future "great interior
commercial emporium,"  The main street was.to run to the head of
tie navigable Buffalo Bayou but only shallow-draft paddle-wheelers
and barges were able to take advantage of pickup and delivery of
+goods in the heart of town. Attempts ‘to dredge a channel to the
sea were a failure. Deep-fraft, seagoing ships could not approach
Houston directly. Galveston was gettinag the bulk of the ocean
commerce-that Houston soimfehow believed was rightfully hers.

Interiok‘trade depended upon seveh-teémed oxen stfugg]ing with
heavy wagons up dirt roads. These roads turned into bogs when it

. ~rained which was frequently. - The merchandisé was- stranded,

perishables were ruiged and schedules were not kept. Railroade were
"needed and came, but only after a series of financial disasters,
Houston also had recurring floods that swamped the town. Casualties
were high from a whole series-of epidemics, mainty yellow fever.
carried by the millions of mosquitos swgrming-in the bayous.

Houston as "Port of Houstgon" bhecamd a statewide joke. y

1)
]

¢




TEXAS PORTS TODAY '
. o )

¢ . . ' - £

Today there are fourteen deep water ports located along the Texas

. ctoastline: Beaumont, Brownsville, Corpus Christi,

‘Port Isabel, .Port Mansfield Sabine Pass, Texas City and Port
Lavaca-Point Comfort.. The Port of *Houston is the largest inland
port in the nation and the third lTargest port in the United States.
The Port of Corpus Christi is the ninth 1arg/§i/1n the nation.
Another Gulf port, New Orleans, is the second largest in the natiaon.
Over 250 million tons of ‘cargo pass through the Texas ports and °
over 65 million tons are transported on the Gulf lntracoastal
-waterway These figures will probably continue to increase. with
economic growthsince water {ransportat1on is cheaper’

than other forms.

Every major Texas port is the location point for petroleum re-
fineries, -bulk terminals and petrochemical plants. Most of the
major Texas ports are characterized by substantial private invest-
ments in port facilities located near those owned and operated by
port authorities or navigation districts of.the -1ocal communities.
This relatively independent structure’sets Texas apart from other
Gulf coast areas where state governments own and operate port
facilities. =~ .
& ’ .
THE SABINE AND NECHES PORJIS
BEAUMONT ORANGE, PORT ARTHUR SABINE PASS

V‘The Porf of Beaumont on the Nechés River was established in 1916.
-The port strugg]ed through years \of slow, intermittent gfowth
‘and passive development. Today it is third in.Texas ports in
overall tonnage. In 1975 it shipped 30.5 million tons of cargo.
Port ‘Arthur was fourth, shipping 26.5 million tons, while Sabine
Pass had a tonnage of 513 000. The Port of Orange,.located on

" the Sab1ne River 42 miles from the nu]f,was constructed in

",

1918. - In 1975, its tonnaqe was over 912,000 tons.

L4

BROWNSVILLE
T / !

The Port of Brownsville (1936) -Tike aill other Texas ports is ‘mén-
made to some degree. It is located three miles north of the Rio
Grande River and the Mexican border. The port is connected with ; -
the Gulf of Mexico by a seventeen-mile lorg shimechannel with an
entrance to the Gulf of Mexico at Brazos-Santiago Pass. "It is
.the southern end of the Gulf Intracoastal Waterway. 1Its location .
makes it unique. Its area extends across south Texas, New Mexico,
and other western states. More important]y, it reaches deep into
Mexico. It isactually closer to Monterrey and Saltillo, the

-
N
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industrial and agricultural centers of northern Mexico, than are
the Mexican ports. As a result, Port Broquvi]le has not on]y'
benefited South Texas but northern Mexico.. It has been‘an im-
portant cotton hand11ng port and has ranked first in shrimp in
the United Statess, This is Targely due to the large fishing f]eet
in Brownsville and Port Isabel and the frozen shr1mp from.

.‘Mex*|c0 ) . o ) . Y R ) .

~ CORPUS CHRISTI

Corpus Christi, the second largest Texas port (41.2 million tons
in 1975) and the ninth largest in the nation, ‘opened as a deep-
water port in 1926. The Port 'of Corpus Christi is located on
Corpus Christi Bay, 21 miles.injand from the Gulf. Its Tocation
is idéal :since it is flanked by one of Texas' most productive
agricultural regions for grain sorghum, cottonand livestock.
Over 260 oil fields are found within 100 miles, so -it is

also a center for petroleum and petrochemical .production and °

manufacturing. Its'mild cliwmate attracts many visitors ,making it’

a major resort-area for fishing and water sports as well as the
gateway to Padre Island National Seashore.

GALVESTON

The earliest movement of traffic through the Port of Galvestom was
in 1832. The fsland had lost its position as the greatest seaport
of Texas partly because of shortsighted lJeaders who had followed

a policy of profit- tak1ng and conservative expansion in the face
of a growing trade in the past. Also being an isTand, its ex-
pansion was: limited. 1In-1975, it handled almost 6 m111ion tons !
including wheat, dry sulphur, sorghum, grains, cotton, rice, and
petrokeum. In. keeping with the new concept of containerization -

and unitjzation,of cargo for shipping Galveston has the facilities.

td~handté conﬁaqners - The port will also handle barges in much
the same way containers are handled. The barges are usually 62
feet in length, 33 feet in width and will" hold up to 450 tons

of cargo. These requ1ﬁe the use of 500- ton cranes for loading.

L
A

HOUSTON
The port of Houston is the th1rd 1argest United States seaport
and ranks second in tonnagd and value of foreign trade. It was
opened to deep-sea trafficfin 1915 after the dredg1ng of Galveston

Bay and the bayou. Im 1978 it-shipped 89.1 million tons of cargo..A

More than 100 steamship 11m|s offer regular services between the
Port of Houston and some 250 ports of the world. Every year
more then 4,000 ships call at Houston and there are more {han

- . . -

R
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100 wharves “in operation, 1nc]ud1ng private. term1na]s ‘of - the S W
large industrial comp]ex that lines both sides of the channel for ‘
some 20 miles. It is also the centér of multicounty petrochem1ca1

developments that are the world's largest. It exports wheat, corn, ~
sorghum grains, rice, basic chemicals, fertilizers,,machinery, :
petrochem1ca1 products, etc, The ear]y p]anners W

_pr1de but rather is the pr1de‘9f the Un1ted St;tes

, . . . - / : . . 4
\\f" OTHER TEXAS PORTS | ',-’ - \ .
. j \
exas C1ty in Galveston Bay handled a tonnage of 23 9 mi T\ on :
' tons in 1975, making it the fifth largest Texas port. Itx shipping
is' related to thé petrochem1ca]~1ndustry \ .

Freeport, with a tonnage of 8.2 million, is part of a community
of nine cities which have the world's largest basic chemical
complex. Its exports include basic chemicals and rice. It .is
.a1s0 the location of shrimp and other commercial fishing.

There are additional ports along the Gulf Intracoastal Waterway,
and associated ship building and repair activities. These 1ncluﬂe
“the construction of tugs, towboats, barges, tankers, regulAr ¢argo N
ships, oceanographic research vessels, mobile 0il drilling units,
‘Shrimp trawlers, and various types of p]easure crafts.
L . . '
Although hurricanes have hit the borts at one time or another,|
they-generally have been rebuilt %n a 1arqer scale. Even today
the ports continue to groy and expand. In the future there may
. even be a superport. . . b

A . ! >
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73.9%
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Few Texans realize the importance of water transportation
to the Coastal-Zone and to Texas. Over 120 million tons of
- goods are shipped by water from Feéxas poNs each year. o o
This (epresen{ almost 75% of all goods shipped from the .

Stateras a whdle.




. - . LOCATE 'AND ANSWER. - 5
. N w8 . A Co : L . . ‘ ' -
- * : ' . .‘ | |

Use a Texas map (Texas H1ghway Department maps are exce]]ent)
and the Texas Almanac to: comp]ete the fo]]owing

" 1. Find Indianola. On what bay is it lTocated and near what
' present day c1t1es

~

_,f, f.‘ ot :‘

- 2. The first German éett]ers who landed at Indianola traveled :

‘to New Braunfels to settle. ‘Locate New Braunfels. How far
was MNew-Braunfels- from Indianola? o : ,

i : :
3. Use the Texas Almanac, Index of tha map and.a Texas h1story
book to Tist the forts located in western Jexas whigh In--
dianola served. Also locate these forts on the_ma

4. Indianola was the port c]osest to Mex1co in the past.
Which present day Texas- ports are. closer to Mexico than.
Ind1anola was? :

ot

Locate Houston and Galveston on the map ‘Use the Houston-
~Galveston area inset to determ1ne the path of a sh1p to reach
*downtown Houston. , :

(@3]

6. why“was Galve§ton the leading Texecs port in the past? .
( _ - . -

L]

7. D1v?de a sheet of paper 1nto 5 co]umns " The columns will be
: ollows:

b *Name of major deep water port

A -~ Location (on river, top of bay, on the Gulf, etc.)"

" Neighboring inland area it serves
“Major items shipped (use the Texas A]manac to help answer)
Rank of port (based on, tota] tonna_‘T .

v

3. ‘Where are.the four 1arger ports today 1ocated7 How does’ this
compare tp the large ports of the past? '

9. Namg and Tocate'some of the gther'Texas ports.(other than

LS ' ) -




10..

11,

12.

e ' . - - , “ \".1 S ‘ . ES
the fourteen major ones). Use the map and. the Texas Almanac.

A

b
y
‘ -

,,,,,

Locate the Gulf Intracoastal Waterway. Follow it from =~ =™
Port Arthur to Brownsviltle. ‘ [ '

where is much of the cﬁude oil wh1ch th1s nation 1mports

,Sh1pped to be ref1ned7 _Why? ,

| | o R , | o |
What areas could become ports of the future? ~Explain.
) i
N - .
e
‘.
i n )
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o TOPIC FOURTEEN--TRANSPORTATION
SUPERPORTS AND-THE FUTURE
1“‘*}\11‘0&”&1:‘:4)»% Re’ad‘-“, ,.:,.‘..".‘., ,-. ".0 S -\::}ut v r-o‘.,,.wq‘p L "anth,‘,m/‘. :-wm . | .o 9] )
- Prospect for a Superport.

Look at-- ‘
|  Sketches of }ossib]e future ports. .

List-- Q.' ‘ .
. . The advantages and d1sadvantages of a superport fac1l1ty offshore

- in the Gulf of Mexico. . o /
: s A o /
N \Rea_d-."' - ’ . ’
- The Future.
’ Obtain--
 7' A Texas H1ghway Map .
)._ ity ‘)
’ -USG-" ._ ’ \
u -fMap to comp]éte_Tgxas"FUture Watér_Hibhways.
. o '
- Answer-- N -
. . The qu\stions.
e - N
e _\\ :
\ -
)
t 4
/ \ . $
Ld ., l\\ ’
L \ C
\ ¢ e

BN )
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- PROSPECT FOR A SUPERPORT ~

s
&

~ There is £On§1de¥ab1e discussion and agitation over the

prospect of -a superport off the Texas coast. With the
need for increasing supplies of petroleum and petroleum .-

praducts, we will have ‘to impgrt vast.amounts:of foreign -0il. -
To supply these needs for o0il, we will need the s@pertankers’

which require ports with depths up to-100-feet,

" There are many questions to be answered. Tan channels for

N
-\\

supertankers be safely dredged? How will the channel. affect
the martne .1ife?  How will it affect the 1ives of the people
in the area? What will be the economic, social, environmental
and jnternational implications of a superport?

“There are.-alternatives to developing a port. Offshores

ports can be.constructed so there will *be no need to dredqe
‘channels., A buoy-mooring facility is one possibility. See
the drawing. The supertanker attaches to-hoses of a mooring
bUOY,ﬁ\qnd, underwater pipelines from the buoy would carry
the 0il to storage tanks on shore. This buoy would be .
‘located severdl miles out.into the Gulf whereg the depth is
great.enough for the superships. Another possibility is to
build an. artificial island with oil storage tanks at-a point’
in the .Gulf deep enough for supertankers. This oil is then

piped to the refineries on shore as it is nee

t
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R THE- FUTURE | _

Vesse]s . | ! \
_Hydrof01] crafts travel the bays, lagoons, major rivers and - -

streams and the- Gulf, skimming the surface of the water and

requirtng a depth of only 3 -feet, They can tmavel up .to. speeds

of 50-75 miles an hour and carry passengers and cargo up and |

down the major streams, With the decre&se in .petroleum‘and the .
~high ctosteof gas and oil, trucks, buses ‘and cars have begome

too expensive, waterways agaih have becometa resource fob ,
“-transnortat1on ; . 2

Also #n Lhe'bays, 1agoons and in the Gulf are SFS

(Surface -effect .ships) ships. These severa}t hundreu ton
“'vessels ‘réach speeds of up to 100 miles pes+ hour as they
skim on_ a -bubble’of air trapped between their hulls’and the
flexible "skirts" at each -end. “They ride smoothly over -
2-4 foot waves. Long-range SES ships-are being developed
to carr. hlgh grade cargo on trans-ocean routes,

There- are latrge submerged or sem1submerged vessels, part1;

cularly tankers. A ship. operating below the surface of, the
“sea.does not produce surface waves; ‘therefore, it can be

propelled.at high speeds with less power than a surface -

¢ ship and it is' ngt affected hy the weather conditians.

.'...o . ’ ) o > ° ! ' .

n

¥

Advanced Techno]ogy
Most cargos ake shipped “in a contajner system which reduces
cargo. handling by 60 to-80 percent. The developments in -
rémote contfol and in monitoring eguipment have led to
machineny plants. on ships which need only & crew for main-
tenance and minor adjustments. This development of un-
manned power plants and. sophisticated navigation equipment
has led to ships which travel between ports almost without
sa Crew. They have only a small emergency crew. Others board’
the shtip on arr1va1 to take it 1nto port f

We all rea11ze that w1nd power was the major energy for
,ocean transportation: until theinvention of the steam engine.
If energy costs continle to rise, nuclear energy may be used’
for the supersh1ps A hybrid form of sail and. fossil fuel
may once aga1n be the most economic form of. ocean trans-
portation. s

N
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'TEXAS' FUTURE WATER' HIGHWAYS

LIRS

0bta1? a Texas H1ghway map.

\ s

Trace all the rivers with a blue mag1c marker; Underline v

each city of a population.of over 20,000 that i9Y oh a river.

on, bay., 1agoon or intracoastal waterway with a red magic - .

marker. Or use the Texas Almanac listing of the popylations
of over 20,000 on the map and underline with a red pen thosé
which are lTocate'd on a bay, 1agoon, river or waterway or

. within ,a couple of miles of one.

1. What pnopontibn of the state would  hydrofoil craft or .
"7 . SES be able to reach? Could this be a feas:ble means of

future transportation? e 4

2. What prob]ems would have to ‘be overcome for th]s type of
transportat1on to develop?

3. Would peop]aabe wT1]ing to give up travel by automobile
for travel by hydrofoil yesse]s? Explain.

L , o N
T

4. What is the social impatt'of~fechno1og1ca1 ‘change in trans-

portation? How-can we solve., the problem of how to ctpe
with the .social impact of techno]ogy? -

-\
]

%

‘5. In the 19th and 20th centuries, the ocean was and {s used

as a domain for military power. 3JIwo world wars haver
been fought on it.© Some do not regard m111tary ‘use as a
resource. What do you think? :

-



- TOPIC FIFTEEN
< MARINE ENERGY RESOURCES

Y - .

'ACTIVITYONE~-011" S - \

ACTIVITY TNO~-P01]ut1on Free Energy - -

Materials fbr-C]assroom Use: e BV
My Energy Position/Activity
Here and Now With Energy/Activity
011 Production/Reading o
Exploration Rigs/Drawing : ,
Offshore Platform/Drawing . - I ¢
The Search for 0i1/Readings : :
Test Drilling for 0il
Drilling for Qi1 Productyon ._ |
« Getting the 0i1 Askore . :
" " Undersea Platform '
. Letter From an Offshore 1atﬁorm/Read1ng
Environmental Impact of Offshore Dr1l]1ng/Read1ng -
0i1 Spill Simulation/Activity -
~ Pre-0il Social and Eny1ronmenta1 Impact/Read1ng
Questions
Point/Counterpoint
Pollution Free Energy/Read1ngs
Harvest of the Wind "’
Sga Thermal Power
R Tidal Power ., .
Wave: Energy
‘Windmills in the water
. Hydrogen to Burn
Energy from Earth's Depths
Energy of the “Future--Nuclear Fus1on
. The Ocean as a Coolant
- ‘Question : -
Future Energy Head11nes/Act1v1ty -

N

Mgipr Objectives for the Topic:

A
i

After comp]et1ng the activities, ‘the’ student W111 be able to

Jt’ 2 cite examples of marine energy re50urces, ' -
evaluate a marine energy resource problem man has solved and

the changes that‘resulted and the new problems-that -arose..
- generate a list of marine energy resources wh1ch will be impor- -
_ tant in the future; ‘
# 2.6 ghalyze the.use of marine energy resources in the past, present
. and prOJected futyre in view of the needs through time

and in'relation to the va]ues 1nvolved

& , . !

o L =
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'Teaching Suggest1on5'

o 2.6 describe how the use of the energy resources has
LA chafiged and will change lifestyles; _
. 2.6 analyze value positions in relation to marine energy; re-
" sources to determine s1m111ar1t1es, differences and *-
AL o possible conflicts;
: IR A discuss the idea that marine energy resources represent
gpmon heritage" and be]ong to the entire 1nter~
nat nal community; !
-3.1 discugs the interplay of the many facets (socio1og1ca1
) ' 3conom1c governmental, psychological and moral) in
, the management and utilization of the energy sources;
3.2 describetand identify situations where technology has =
caused a change in the use of marine energy. sourcés
from’ the past to the present and prOJected future; .
3.3 ~analyze'which considerations are impogtant in the~ut111zat10n
of marine energy sources; . . .
o 3.3 identify a situation .in which short ferm economic gains
o . .may produce long term envi ental 1osses,
3.4 make pPOJeCt10nS about the consequences of man' s use of
marine ehergy resources;
4.1 -appraise attitudes about marine energy sources,
4.2 advocate the use of less energy.

"

The purpose of this lesson is to present the student’ 1nformat1on on the marine -
energy resources of the past, present and future. He should also begin to "
form ideas ‘in ‘terms of how man's actions will affeqt the environment and

how “in turn the change will affect man, .
1. Have the students comp]ete the readings and respond to the ques -
t1on§ and/or act1v1t1es (The materials may be handed out the prev1ous
day

2. In the My Energy Position activity, def1ne a "r1d1culous middle! to .

- help steer participants from that position. To share the responses.in
the total group, label opposite walls in a room with the extremes ana- .
ask particgpants to physically stand where their beliefs ‘are. Or, '

. draw the c{nt1nuum on a chalkboard and ask participants to_.initial the
spots that represent their, beliefs. There are no correct answers for that

~_personat that time! The students may have other students initial their -
place on the continuum as well as facu]ty members and the adm1n1${\3t1on,‘
family and ne1ghbors ' .

3. The read1ngs 0i1 Production and The Search for 0il series, Letter
From an Offshore Platform will give the students.a general understanding .
of what is involved in offshoré oil production. If you live in an area ‘
wher¢ there is oil production or refineries, your students can interview
individuals to Tearn about tReir jobs, the prob]ems, frustrations.

humor, concerns and hopes. "You might work with English and social studies

P_) (1



“after the C.B.S. 60 Minutes Point/

_4..' ) ] PN . ‘ ) . . . ) ) ) c 8 ._ ~..‘..
¢ ‘-0 B a . o : . M . l)' 1'52 .

'teachers to collect oral histories of the oil 1ndustry and keep them for

future studies as well as using. them in this topic.

4, The oiT spi]] simulation will help give' the students an idea of the
d1fficu1ty of controlling it. Encourage the.students to design their

owp simulation (with different conditions-~calm sea to storm) and test-

-~ di ferent mater1a1s other than those listed. \

A

5. Read and d1scuss the Pre 01l Social and Environmental Impact
statement. If you live .in area; with o0i] and gas productiqn or -
refineries discuss the effect ot the industry coming in and what”
would happén to the community if the 1ndustry closed down today.,

If you do not live in an area where there is 0il and aas productlon,
you might have the students look up information on such an area and
prOJect the effects. . : .

6. In the Po1nt/Counterpoint activity Have the students draw for their
position and opponent. Or you may not want to tell their opponent

until it -is time for their debate.. Some students will draw a position to
defend which they will persona]ly not favor. If this is the case en- *

.courage them to play the devil's advocate. There are more students than -

pos1t1ons so you will have more than one presentation-on the same issue.
If th1s is the case, the drawing for positions may be set up as follows

. buperport A/No Superport A
" Superport B/No Superport B
Offshore DrfJ]1ng A/No More Offshare Dr1111ng A
- Offshore Drf11ing B/No More Offshore Drilling B .
and etc.
Some of the_positions cou]d be:
_“Offshore Drilling/No More Offshore Dr1111ng
Superports/No More Superports _
Supertankers/No Supértankers ,
Money for More 0il1 Exploration/Money for Othér Sources of Energy
Money for Consérvation Measures/Money for Exploration
Used Crankcase 0i1 Pollution/Offshore Platforms or Tanker 0il Po11ut1on
Nuclear -Energy/0i1 and Gas. Energy
You may add and/or substitute’ add1t1ona1 topics based on the cur¥ent eneray
problems. Also give the students time to prepare their presentat1dhs '
(either in class or out). Youwilllact as the t1mer This is.patterned
unterpoint. “~The following infogmation
topic. The common sources of 01l

[ ) ’niilions/tOnf

)

o

may .be helpful in d1scuss1ng th1
pé1lution are:
sources of oil p011ut1on
non-industrial wastes :
(mechanics, crankcase, etce)
- tankeys
industrial (non-refinery)
natural seeps ., .

-

O =N
O = I
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* atmospheric fallout

_ 0.4 _
¢ - " refineries, : 1 0.2 Co
: offshore o1l platforms 0.1 | %
) . ‘ ‘ 5 9 total. . o
RS LW s‘“JUJs-d1ffer in harmfulness : v ‘ o !
- "" . — o type of oll . . rank1ng (100 is worst) R |
v u&ed’crankcase 0il o o 100 ' '}
new. iube 011 : S ' 98 h . |
' ~ #2 fuel bil (home heating) 80 L .
Nenezuéian.o11 ' . - .4 - f
dibSE] ‘.':,';.: . T ‘ 41 - . R
Kuwail oil * - .' ' 3% : i
Alaskan crude : T 33 . o
Louisiana crude® . . .10

7. The Pollution Free Energy readings can serve as’a basis of: 1nformat1on .
-and discussion. The students mdy use them as a reference.for plann1ng

a model or display of devices or ways to obtain energy from the sea.

They can make models or displays of existing devices or create their

own designs and even test thems This can be done 1nd1v1dua11y or in

g;oups - Each should exp1a1n the pr1nc1p1e of the mode] or design tp the
class .o :

8. The Future Energy Headlines wjll allow the students to v1sua11ze
the energy future as they. see 1t ‘ ) =
| | ¢
‘9. HdVe the students d1scuss the read1ngs, questions and activities in j
small groups and/or as a whole class. Encourage students to generate o
related questions and then strive to answer them cooperat1ve1y _ ' -
\ : hoe
s 10. Additional references from: . o , ¢ w
. National Gquraph1c Magaz1ne ' ' o '
Pollution, Threat to Man' s‘Dnly Home, Vol. 138, No. 6 (Dec. 1970)

: pp. 738-781
Barehanded Battle to C]ean ;the ‘y, Vol. 139 No. 6 (June 1971)
a pp. 866-881 ' : ,
- The Search For Tomorrow' s Power, Vol. 142, No. 5 (Nov.:1972) pp. 650 681 -

0il: The Dwindling Treasure, Vol. 145, No 6 (June 1974) pp. 792-825
Geothermal Energy--The Power of Lett1ng Off Steam, Vol. 152, No. 4

™ (Oct. 1977) pp. 556-576 .

Man's New Frontier--The Cont1nenta1 §he1f Vol. 153, No. 4 (Apri1"1978)

pp. 495-531
S Sailing with the Supertankers (pp. 102 123) and World's Worst Sp111 "
v o (pp 124-135), Vol. 154, No. 1 (Jduly 1978)

Natural Gai The Search Goes On, Vol. 154, No. 5 (Ndv. 1978) pp. 632-65
The Promis@ and Peril of Nuclear Energy, Vol 155, No. 4 (April 1979) . - _
pp. 458-493) o e -

/




TOPIC FIFTEEN--MARINE ENERGY RESOURCES ° : o B .
OIL‘ : : . .

Complete-- : S e

My Energy Position activity. . SR -
Share-~ ' S h ' T . o

Your position with your cJass mates. ' -
Complete~, . |

Here and Now w1th Energy Activity. ~
Discuss-- ‘ I

The results with-your classmates.
Look at--

Drawing of Exploration Rigs and Offshore Platform
. . Map of Gulf q?ast 0il1 and Gas F1e1ds
Read and Discuss--
0i1 Production
The Search for 0il1 Series
Test Drilling for 0il

Drilling for 0i1 Production - ) \ o -
Getting the 0il Ashore _ B ; - v
Undersea Platform ’ ' S
Letter. From an Offshore Platform ‘ RS A
Interv1ew-- S -
; " Individuals assoc1ated with offshore 0il. and*gas 1ndustry Have them
' _discuss their jobs", their working conditions, frustrations, concerns
and. hope for the future -
'bRepdnt-— RUPE ,;-\ 2
On the interview ‘to your classmates. v
N S . . e BRI y
Read-- ' , | : SR : . :
Eanroqpenta]'Impggt of Offshore Drilling. R ' S
' Comp]ete-- ' S SRR - . .
o 011 Spil Simu]at1on Activity ‘ B
Read and Dicuss-- - B A
Pre-o0il Social and Env1ronnenta1 Impact ‘ :
nswer--
A ) Th stions.



v~ .

s

* Prepare--

-

g
<

i
Present-- -

A one minute Pornt/Counterpo1nt presentation _
You will draw one of the following positions: .
. Offshore drilling/No mbre offshore drilling (refer to Top1c Fourteen)
- . Superport/No superports (refer to Topic Fourteen) ’
“Supertanker/No supertankers -(refer to Topic Fourteen) :
" Money for more 011 exploration/Money for other sources of .anengy.
: Money for oonservatjonﬁjoney-for exp1orat10n

4

Your one mlnute presentation in front of the class with a  "”

classmate represent1ng the oppos1nq view.

!

LRSI
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Voo - MY -ENERGY POSITION -

:-Pﬁt your iﬂrtials at a point dn_the Tine that represents your pOgitioﬁ:'

p

T
~ ' . C
M

The mar1ne environment
should .be s crificed to
obtain the efergy sources

2k

. needed to maintain our

standard of living.

-

What wou]d the earth-be
like if everyone were
‘here? :

Why did you select the'positioh you did? . . N

®

- .

“ What would the-earth.be

Tt

&~
L
o
-
e

Have your c]assmates place the1r 1n1t1a1s0nthespotthatre~"~
presents the1r beliefs. : y :

Our standard of living
" should be sacrificed
“to protect the marine
-environment. ‘

/-

. n

like if everyone were
here?

" Were more-initials on the left or the right side of center?



>

‘ . N . .
| Lt
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+

. HERE AND ‘NOW’ WITH ENERGY . .

Right at this moment, what .~ !
sources of energy are you
' us1ng? CE

+

what would happen 1f one of
these: sources were cut off
_r1ght now? o

What
sources ’
are-marine
in origin?

¢

i : e a
k)
what sources of energy ‘did you .
'ruse today’
PR

What =
would you

do ‘about its ,
‘being cut ofif? ./
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OlL PRODUCTION .~ - - © ' .

For thdusands of years, people have thought of the harvest
‘of .the“sea.in terms of food resources. Recently, attention
ha# been turned tp the harvé st of thesmineral resources

~~that 1ie beneath the sea. An estimated 26 percent of the
world's known oil-reserves are submerged beneath the seas.
Some experts’ think exploration will greatly raise that
percentage. An;increasing amount of the world's 0il of
the future#will “be drawn from beneath the ocean. The end
of the oil age will occur when the o0il in the deeper parts-
of the ocean is ‘exhausted. ) J _ '
0i1 in 'the Texas coastal zone was found seeping from the

- soil long_ before the first Europeans arrived. They told
explorers that the fluid had medicinal values. This f1rst
record of Europeans using crude oil was in the calking

- of boats, in 1543, by survivors of the De Soto expedition

near Sabine Pass. In 1866, the.first well was drilled to
produce oil. 'The basic principle of rotary drilling was.
used-and it has been used ever s1nce, M though with much
1mprovement - ’

‘The deve1opment of offshore. 0il exploratjon had its be-
"ginning in the Gulf of Mexico during the summer and fall

of 1947. The first subs®a well was completed from a mobile
platform in the Gulf of Mexico. No longer was offshore |
0il product1on ‘fimited to the rigid platforms that had to
be built in place.

Exploration for petro]eum is taking place on all continen-
tal shelves except the Antarctic. The continental shelf

in the Gulf of Mexico“has had the greatest concentration

of exploration and drilling. It also has the largest

number of producing’wells of any offshore area in the world.
Over a million dollars is spent each day to develop off-
shore oil wells in the Gulf. A recent gount.showed that
around 7,000 platforms are located in the Gulf of Mexico.
More than 40 percent of the nation's natural gas reserves
are located on the Texas Gulf Coast.

Even in the Gulf of Mex1co, with all its we]}s, a large area
remains to be explored. There are more thant{330 milTion
submerged -acres beneath the Gulf in water less than 60. feet
deep. Of these only about 35 million acres have been
explored. There are also billions of acres at deeper

depths that are unexplored.

With the 1ncreas1ng demand for oil, %t i¥ important to know
the success in finding new fields, the.time involved in-

4the d1scovery, and the development of+the field for production.'
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These @re “important in predicting the role. of offshore oil e
on future energy supplies. In the Gulf, the time from dis-

covery to development is 3 to 4 years. In the North Sea ¢

it is at least 10 years, due’'to the sea's conditions. Of .
course, the major problem st¥ll is that we do not know where -
0il is located. Therefore, many wells that .are drilled

~find no oil, and it costs millions of dollars just to
" learn there was no o0il there. .

To tap more underwater oil deposits, there will have

to be drilling in deeper water. It now gests seven times

more. to drill for oil offshore than on Tland. As drilling \\

begins in deeper water, the costs rise even more.  Even '

- if there are large‘“submerged oil} deposits, they will be
expensive to develop. '
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THE SEARCH FOR OIL

well as under the sea, it was formed millions of years ago in the’
sea. wherever there is o0il, thére was once’ deep water over a
contitnental margin. It is also certain .that wherever there is
0il, the environment was probably trop1cal in the distant past.
A11 the world's major oil fietds on what is now land have
probably been found and are being worked. It is the oil

that 11es underwater that interests us. : _ *

~,

AlthougZ(ﬁ?T\and natural gas are found under rocks on land as

- Both on and offshore, explorers for 01] and gas are.looking for
~the same types of rocks and structures.. What they look for is:

a source rock rich in the organic remains from which oil and gas.
are generated; a reservior rock into which the oil and gas can .
migrate (sandstone or limestone); an impermeable seal or cap-

rock for the reservior (shale or sa]t) to trap it in the reserv1or

"They use .seismic reflection to determine the structure of the

rocks beneath the seafloor. In this method, they set off-a:

contqp]led explosion on the surface. The sound waves from the

explosion move down through the seabed rocks and are partially

- reflected by each 1ayer The réflected waves dre picked up
‘and recorded by a series of hydrophones. The variations in the
reflections show the structure of the rocks beneath the sea,

.l

DRILLING FOR OIL

The experts study the results of the seismic survey to try to
decide if there is oil. If the chances look good for finding o0il,
then a deep hole is dug since this is the only way to deétermine
if there is really oil there. To get oil from the sea, special °
rigs are needed. Before 1953 the offshore drilling rigs were
confined to shallow waters.. However with the development of the
~ Jack-up rig, they were able to. go out into deeper water up to ' /,~
300 feet. The legs of the Jack up rig sit on .the bottom of the
sea and workers can make its 1egs ta]ler or shorter .

In 1962 there was a Breakthrough with the emisubmersible
rig. It has special legs (pontoons filled with air) so it can
be floated out to the drilling sit There it is held in place - o
with anchors floating but partly submerged ~In 1971 the first -
~drill-ship was used. It has a derrick (drilling tower) built- = -
.on"its deck and the drilling bit and the -dri{11 string go through
a hole in the bottom of the ghip. Drill-ships had been in use
for nearly 20 years, but this advanced type is able to stay over
a well in deep water by using directional propellers. These
mob1]e drilling r1gs have 1ncreased in number and are Sent all
over the world. o .
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The maJoritf’of the holes drilled contain ohly watelr or unecono-
mic amounts of oil. A drilling bit is used £o cut through the

. rock with a pipe called the drill string joined to it. Engines

drive the drilling bit into the earth and ﬁipes are added

to the drill string as it goes down. .As the drilling bit aoes
deeper and the rock is hard, the bit will wear ou. and have to
be changed. Mud and rock come up the drill string. If the

. drillers find o0il, it rushes up the drill string. However,
complex systems of pressure-control devices makes ‘sure that oil
will not gush uncontrollably up the pipe. Just discovering 011
proves nothing. What counts is the amount and access1b111ty

- From a range of tests, engineers can tell whether a field is
worth commercial exploration. If it looks promising more wells
will be ‘drilled to determine the size and shape of the field.
.Then if oil-company experts decide to develop the field, they
must make preparations for several years of costly dr1111n¢
from a fixed platform and to bring the oil ashore to refineries.

DRILLING FOR PRODUCTION oY

- Dr1]11ng for -production is even more expensive because a N
product1on platform must be built to support.myltiwell dr111-
ing -equipment and 0il and gas processing equipment for about
30 years. The ear)iest platforms were wooden, tressel.”- The

\type of platform will depend on the Jocatioh of the field.

The base of the-platfqorm is built on land. It is putled out

- \to the area ‘on,its side by barges, turned oversand set in the

ea. Next the .produgtion platform is built. Cranes on
barges put the decks in place and ‘1ift the blocks of build-
ings, drilling derrick, equipment to process the:.oil before
transpnrting, etc., onbo the platform,

The product1on p1atform 1s Tike a factory with everything that is
needed to get oil up from the well and ashore. When e.platform
is ready, the wells can be drilled. The biggest modern platforms
may have two derricks drilling simultaneously, with double crews -
working roundithe clock. There may be 1iving quarters for as.
many as 140. 'As many as 60 wells may be drilled outward at an
anglle ﬁrom each platform. . A fleet of work boats and helicopters
will b?ing in pipe, casing, cement, mud, -men, fuel and food.

When a]] the wells have been dr111ed the production equipment is-
put 12 place.. This includes a complex group of control valves
(the Christmas tree) wh1cb shut off automatically if there is

any damage to the well. ‘Now the operation is mostly autematic. - -
On the deck of the p]atform the various-parts. of the crude-oil or
gas nﬁmﬁure are separated and thé oil and.ga% are. trapsferred to :
a tanker or pumped through a pipeline to the shore. Once all
the' equipment is working, the complete platform can be automated
and cpnt olled from .4 computer oq&hore. Production platform '
1nsta11at on t&kes 6 to 8 years. - S ‘
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GETTING THE QIL ASHORE

Many wells have been drilled and the 011 and gas are f]owing to
the platforms. Transporting the c¢crude oil and natural gas from .-
the offshore wells to coastal areas presents a challenge all its
own. This calls in part for pipelines under the sea. Within a.
field pipes are usuplly -Taid from all t e platforms to a central
point. From the céntral point the 0jl ﬁay be ta 'to shore by
tanker if the field does naot justify the 1nstaL]:§ on of a pipeline.
If o0il is pumped away from the platform to a ing a short
distance away , these moorings are.qpchored to the sea bfd and

.a hose.carries the o0il1 from the seA bed through the mooring buoy.

»"to’'the tanker via a f]oat1ng hose,' Theé drawback .is bad weather.

- If a-pipeline is feasible, " it is carefully ‘planned and designed
~ and .every possible route is studied. The shortest route-
~ between the platform and shore is most desirable but urderwater
topography, geology, marine activity, underwater objects, winds,
- waves, currents and -the shore environment must be considered.

Oncq a site is selected the pipelaying operation begins with a
wellvequiped and coordinated ™work spread ." This includes pipe

\-supply vessels, tugboats, a pipe-laying barge and a trenching barge.
Da11y rental fees for the spread 1@.1978 could be $40,000 a day" C o
in the Gulf of Mexico and $300,000 a day in the North Sea.- When '
the pipeline reaches shore, the lay barge can no longer operate
Tractors, bulldozers and trucks now do the work. :

.Before the actua] pipeline can operate the 1ine must be tested.
If a p1pe11ne passes.all tests, it is ready for operation,
Today's pipelines are under constant automatic monitoring to
control and detect problems. The United States built its first
offshore pipeline over 30 years ago; now more than 7, 000 miles
of submarine p1pe11nes are found beneath U.,S. waters. It cogsts
15 cents to send a one- -ounce letter from Houston to New York; a
gallon of gasoline travels the same d1stance by pipeline for .
less than 1% cents and sometimes in less t1me Today the
United States has more-thap a "half million p1pe11nes (1and and,
sea lines), enough to circle the earth 22 times. . A major portion
of all the energy used in the Un1ted States moves throuqh the
p1pe11ne network ‘ .
* .UNDERSEA PLATFORM
L - % '
R An alternative to platforms i% undersea product1on,r1n which all
' the equipment is mounted .on the sea f]opr~ The sea-bell wellheads
are covered by a chamber tn which. there: is aone atmosphere en--
vironment. A small diving bell brings the workers:from the sur-
face ship and matas i itp the sea chamber. ‘In ‘the sea chamber,
- the men can work in ¥ry, warm, sea-level presiure conditions,
St A series of these over an oil field wi]] feed into a central seabed
\\ gathering station from where crude oil will be pumped to a platform
in shallower water or toetankers. Systemg like this. represent the
ERIC best- answer for oil production in, water dfpths greater than 600 meters




&« . _LETTER .FROM AN OFFSHORE OIL PLATFORM

Capt. Al G.‘SeabOrne
Coastal Port . !
Texas

Vh

I am working as a .roughneck at sea on'anﬁoffshone oil drilling
p]atform in the Gulf of Mexico. . ’

Dear Captain‘Seaborpe,

L)
A he11copter takes us to work 95 miles out in the Gulf, We land
on the helicopter pad of our drilling rig. There are fifty of
us, men and women, working and Tiving here. We work twelve ’
hour shifts for seven days. Then we he11copter back to shore
for our seven days off. .

The platform and its'operdtions look 1ike those on T.V. commer-
cials. It is spotless. We are not allowed to throw even a cup
over the side. Even rain water falling-on the platform is fil-
,tered bbfore’it reaches ‘the: surface of the Gulf.

- Qur platform is 200 feet w1de and 290 feet 1ong - It is 160"
feet above the Gulf. The platform has the helicopter landing
pad, derrick, pumps 4nd machinery, monitoring equipment, repa1r

- shops, offices and living quarters. We are in water that is 300

.feet deep and may drill to a depth of 10,000 feet. Our p]atform
-can ‘'move under its oyn power.. Our dr1111ng platform may be -
dr1111ng as -many: as nine ells. The living conditions are good

" and so is the food. Onl® when you look at the water do you know
that you are not on 1and - ' ' '

If you Took through the f1ve stories. of gr111 "work, you ‘can see .
scores of fish darting about the platform's’ steel legs. The
fish are neither attracted nmor repelled by oil for the simple

" "reason, there is none. The fish are ‘attracted. by the platform

itself, wh1ch acts like a reef. It attracts a food chain that ,
starts-with’ ph/toplankton and barnacles and wopks to larger

- marine creatures like the shark. Our platform actually attracts

, more marine organisms'into'the area than were. here'before.

The JOb is outdoors and offers adventure and exc1tem€nt. This-
-dr1111ng platform-works on the same pr1ncwpﬂehes the earlier ~. .
ones.- The operation’ %S different today. - It is larger and there
are more technologicat:innovations. Today we even use T.V.
ctameras and computers in our work .1t  is .more difficult now,

" so more education 1s*needed Once only grade school was’ needed

- now one needs a high schoo] educat1on Qr-‘more.

*

It is time for my sh1ft to go to work s ' . '

~

e ” I 61ncerﬁ:y yours,

. 1 ... X
) . .. C, D]ve'r‘ . . . ' ‘._’: .
\\ N . T a “O . R A




“ENVIRONMENTAL IMPACT. OF OFFSHORE DRILLING

\ ' . o : . ’ -

Capt. Al G. Seaborne
Coastal Port
Texas

"Dear Captain Seaborne,

~This is in answer to your letter ask1ng me to assess the
envifonmental 1mpact of offshore dr1111ng :

After the. oil shortage of 1973, one of the provisions to
decrease our dependence on 0il imports was to lease some

10 million acires of the Outer Continental Shelf for off-"~ ,
"shore oil development. The plan aroused a storm of 0ppos1-
tion from environmentalists, legislators and businessmen as.
-we]l as nature'lovers. ' - ' -

&~ .

There is -an uproar in sp1te of economic pressures and the
talk of energy shortages. People who/care 1ittle about
protecting the environment at a distance really get con-
cerned about protecting it close to home. The uproar is
understandable, but not for their reason--the fear of oil
spills.

A\ ~ 0i1 companies have greatly improved their offshore oil
production. The reasons for this improvement were:
drastic fines for damage from oil sp111s, the financial
loss due to wasting oil; .and public opinion. - Now there
~are automatic storm chokes which react 1nstant1y to
changes "in heat, pressure and rates of flow. There are
\ also thicker pipes, electric monitoring, and blowout pre-
' venters designed to cut off and contain oil in emergency cases.

. _xm..- Even if the qeﬂ_ﬁafety systems fail, there ‘are improved

- booms—tﬂ¢’“¥1mmers to contain the sp111 before it reaches,

..a shore. Pipes are used to carry the oil to shore in the
Gulf. The environmental danger is much greater if ships
are used. The chance of a large oil sp111 from the off-
shore platforms is fairly remote.

,.r

l"'

Among the sourc of oceanic po]lut1on, spills from off—

shore drilling rank far down the list.. Tankers and even.

normal shipping are far-greater offenders--19 times’ greater. p
River deposits and sewer drain-offs, including crankcase’

il from the thousands of gas stations, cause the most -pollution.
ven the natural seepage emitted from time to time from the o0il
eabeds is greater. It is this natural seepage that forms the« .
ar on Gulf coastal beaches. \

There is visual pollution by the wells and rigs in the Gulf.

;kiy do give the seascape an industrial look. However,s

they don't have to be unattractive. Off Long .Beach,

California, they are made to lodk like apardﬁents on an

offshore- artificial island. Off thegA}laqtlc ‘coast

;
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* the rigs are 25 to 75 miles offshore and on a clear day OnIy
! the uppermost t1ps would be seen from shore. ' .

It is  the shore itself--what drilling can do to it... that'

is the real issue. It is not the oil itself since pipes’
~carrying the offshore fuel are heavily protected against
. .corrosion.and rupturing. They can be brought in under-

ground ‘to the refineries and storage tanks which can be

vinland away from the fragile coastal area. The real

prob]em, socidl as well as environmental comes before any .~ '

0il is produced. I have attached a report on that problem.-

- Sincerely yours, -

: / ”
:\’,? Vi / g
’ Q/i&«é&xlﬁ;uﬁy‘
Charles Crude, ‘Executive

) : World Wide 0il S,
: - Exploration Inc. -

AN ?
- 'A\Mi‘ rry
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oiL spiLL simbLaTion

.-

/

“Create your own ocean by" f1111ng an a]um1num pie pan, p]astic
bowl or other container with water. Create your own oijl spill
by placing 15 to -20 -drops of sa]ad oil or regular 011 on the

~water in the dish. : | | : f&\

A Y

Your task is to c]eahlhp yodr oil spill. You may'uee any or :
each of the. following'(keep the piece of .each material you use -
the same size): R ’

.a) cotton. balls - d) piece'of nylon net g) piece of cardboard
"b) a spoon c - e) piece of styrofoam h) piece of string '

"c) eyeldropper f) piece of nylon hose * i) other materials

3‘
Select the method you th1nk w11] work ‘best. Time: yourse]f
You may want to repeat the simulation by generat1ng waves 1in
your container to determine the effect of waves on’ the c]ean1ng
up of your o0il sp111

1. How 1ong did it take to clean up your 011 sl1ck us1no each
of the alternatives?s -

2. Which method do you think is the most effect1ve in ca]m
water? . in rough seas?

<

3. How many methods can you think of which m1ght work: more_’l

_-eff1c1ent1y than the methods listed?

4. What prob]ems are created by the gigantic oil spills which

occur .regularly now in our oceans?,

5

5. What factors affect the c}ean1ng up-of the 011 sp1lls in

" the oceans?

;
_ L - .

6. ‘Who should be responsible for cleaning up the spil]s? -

/7. Can you or your group des1gn possible solutions to this

major problem. Brainstorm as many possibilities as you c.h

Accept all ideas as possibilities. Narrow down your list

1ater by applying your-own criteria (testing the ygea etc.) \

1

6. What would you consider: to be the three best a1ternat1ves to

clean ulp 0il spills in the ocean?

{
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The rea] problem of offshore 011

PRE—OIL SOCIAL.AND ENVIRONMENT) L IMPACT'

Al

.
#”

development is social as

well as environmental and occurs befqre any.o0il is produced.

The building and the setting up of th

e offshore platforms

requ1res a large onshore task force. The offshore work force ‘
is small compared to the people employed onshore. People =

are needed to assemble the platforms, operate the needed
fleet of boats and barges and to supply the daily needs of B
the crew. This worklng force of thousands, along with their.
families moving4into a small-coastal community, creates .
.largé problems--both social and env1rpnmenta1 both 1mmediate~

and long range.

+

The platform construction workers brlng other bu1}ders
needed to put up housing for the workers and their families.

- Next come more schools, stores, restaurants,,profess1ona1

offlces and entertainment establishments, with roads and o
sewer’s needed for all of them. ., (In other words it becomes . -

a boomtown with labor shortages,

inflated land prices, and h1gher

wages.) There are also the soc1a1 stralns between natlves and

outsiders.

Another problem ex1sts‘ The smatl shore'commUnTty is

probably scenic with recreation activities that. are easily.

affected by sudden growth in industry and construction.
The fragile nature or the coastal environhent allows

v

it to be easily damaged from the heavy equipment that the

The boom may abruptly end. The field' s potential may not

| building and hauling of oil,rigs and heavy supplies require.

be what was expected. Only actual dr1111ng answers ‘
that question, and the odds are only one in seven that a we]l
will yield any oil or gas. Or the time comes when the oil

is gone. No more platforms are built; no-more pipe laid;

workers move away; stores close;

schools disappear; houses

are empty. - A boomtown becomes-a ghost town. Worse is that
it will never recover its pre-boom.resort qua11ty Al1l
energy taken from the earth requires a price in en‘1ronmenta1

damage. ,

Another problem is that no one . knows how much or is any, o0il
or gas”is available under the outer Continental Shelf, If

there is o0il there, it will. be 8-

10 years at least before

any large scale productign will occur. "In the meantime, -
we continue %0 increase bur use of petroleum. By the end

from independence.

14

"of 1975 we were importing close to 40 percenf, a 1ong way

[,
.

S~ .

kj0.

\
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Do you think we shou]d cont1nue and 1ncrease offshore
oil exploration? Nhy or why not?

~
'l

What are the a]ternat1ves 1f we choese not to explore
“for offshore 011? ' v e :
» '

L]

At present, most U.S. offshore oi] production is in the
Gulf of Mexico and off the coast of California while
the Atlantic coastal states are saying no to offshore
0i1l Qeve1opmpnt. How do you feel about this? '

!

What should bk done?

o
)

How would you solve the pnoblem.of small coastal Tom-
‘munities becoming boom towns? a4 .

L4

+

0i1 gushes up from the sea bed--black gold, the greatest
source of wealthefrom the sea, with the.-highest potential
to destroy. State your feel1ngs and exp]anat1on about the
above statement. :

¥




" . POINT/COUNTERPOINT .
" ) . . 0 . : . T - t I
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e
This activity is patterned after the CBS program 60 Minutes ~
Point/Counterpoint. You have drawn to determine which positiom =
you will represent. The position you have drawn may not be °
" the position you actually support in real life. However you
are to support the position you drew as though. you have always

.favored and supported it.

.in 1gngth. Time wiTl be
. probably want to make an

Your presentation will be one.minute
-called after one minute. You will
outline of what you want to say so

you won't leave out your key points. Your outline may differ .
~ from the one given"below. You may have more or less paints.
.- Remenber to be concise. in your presentation. - . . *
Position - -
: by . o
I * N - o
A'. » .
A " “
B. -
) -, -
C-- ] ‘ 3 ‘ t . L4
. Q. t.
I1. N . | )
: / N -
A. | » .
B. o
. i - .
_C.‘ ! l o
v L h i ]
; S . g R S ’
I1r.. .- - , o .
| - A. ) i
B. . . b ’
4+ T 1.' t
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I o
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S : G _ TOPIC FIFTEEN--MARIN& ENERGY RESOURﬁES - . LN
| c v e 3 POLLUTION FREE ENERGY ' ' SRR
R - ° R . ) » . %ﬁ '
e Read and Discuss-- . ~;". Qm T e . ' ., i
oo e Po]]ut10n Free qurgy '
o é .. Harvest of the: W1nq . )
A Sea Thermal Power .
B - Tidal Power v _
... « Wave Energy i T T
2o ! Windmills in the water
’ . Hydrogen to Burn . -
R : Energy from the Earth s._epths
. °" Energy of the Future .
w . Ocear as a Coolant .o;i o | f T
o Designee T T T e T R
) [>3 v . 0 LA N - - " '- o
I ° Aomodel or comp]ete a dﬁsplay of your own device. .or way of gett1ngu .
v . . Energy From the Sea- . - o
; ! . % i P -0 N 0 . e .. e .. i
‘ D1sp1ay and Exp1a1n*~ ;- E S | .
o R E Your dev1ce to the cJass~ T . _ﬁﬁ:;fésl
) o f. . . 3»:’?gf; “#f.ﬁ;; . )
Divide-- ' * Toe e . —
) ~ A sheet of paper-1nto thhee'COlumne.rﬁLabel the eolumns:' . .
. " Past o o . . Lo

PreSentn . ' . . NS

- o ™

© o Ffuture © ST .éﬁ% : | :

N [
"‘ : " . '

List the.marine enérgy resources in the column in which they - .

. . % " belong.. Include oil and gas.
" ] e T m SR

~ e o T K . n : * .
- “ . Answer--. 3 " - Ve s -
. ) " ' ¢ ¢
LN Y 4 "
: e The quett1ons ) .
[} o ’ ) - . "
'\ . ‘0 . - Q. . o

-

A Complete-— . d

Future Energy H!%d]1nes act1v1ty

Some may be more than one co]umn.
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" POLEMTION FREE ENERGY
WOLRETIQN FREE ENERGY
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The sea produces many m1racles-~one is t'pg-otential for v

pollytion free energy. A]] the energy tq}{7.r1d needs is.
Fen, If we used this

°"n
tries for our energy. Th1s wou'ld free TR R~ o oY

M the poss1b111ty
of b]ackma1l by other csuntries which control the oil and, gas
supplies. Ever Since the need for new sources. of energy, arose,
scientists.and engineers have looked toward the endlessly moving  °
waters of the oceans:« the fury of the storm, the pound1ng of
the 'surf, the rise and”"fall of the tides and the movement of
the* wind and, waves. All suggest that the seas hold an awesome’
amount of’ potent1a] power. . The quest1on has been- how to harngss
that power for use in 3 way that is econom1ca1 and w11] not . .
‘J‘1nterfere with the marine ecosystem. ) ( e a

-

Harvest of the Wind . - .
. . : S _ . , o RS
. The heating ofsthe earth' atmosphere by the suni.and the ro-
tation of .the éarth resu1ts in wind patterns. -Far many centuries
.and with varying degrees of success, man has used motions of
the wind to propel.his machines. Wind power was the major
energy. for-ocean transportation until the invention of the.steam
engine. "If enefrgy costs (environmental and financial) eomtinue
to rise, a comblination of wind. d o1l may once again be the
.most economical| form of ocean t®ansportation. Windmills:have
been the other use of wind power. In:the future, we may see L]
]afge<ﬁ$ndmi]ls’ '
~ [ 3

on flaating platforms-offshore.
Winds are regiofal, variable and has its own:characteristics.
However,»in studying the wind in an area, it is repeatabde.
So a wind.generator could be desi@ned to.work in a particular W
wind region.q The most gnergetic wingds move over the ocean.
However the ener ¥ from the 'wind can be used to form hydrogen
gas which is a storable and low- cost energy transm1ss1on\agent
In-other words, the wind energy could be“stored and shipped 1n
the hydrogen gas luntil it is needed S S~ .

A

‘“Thereiare many Oc_an areas near enough to the shore and in -
sha]]ow encdugh water so the hydrogen gas c0u1d be piped-to: shore.
“1twould also be ossible *to extract- energy “from the wind over
~the oceans- in the most favorable wind areas. The wind gem@rator
a.s5elf« propel]egwﬁhlp equipped to - vert

.platform could be | ] o _
the wind energy -to hydrogen-gas and store it. Lateh“1ﬂ egu]d . "
as ﬁﬂ“(]&,pd

‘ : gi~“ r a
In, the ocean1c w1nqs, we have a huge energy %ﬁugce:that we cany

harness to serve our needs as we want it. It coubd be put to = *
use in the. near futkre, econom1caT1y Wch no pollut1onqpf‘any kind,
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’ {.(iLSea Thermal Power \ [ : .; 7

energy from the difference in temperature between the surface
water and the water of The ocean depths. It is the.ocean's
greatest renewable source, since it is replenished each day

+ . by solar.radiation. The ocean accounts, for 90 pergent of the
earth's surface between the Tropic of Cancer and- the Tropic.
of Capricorn. This area is where the most intense solar
radiation reaches the earth.” The heat capac1ty of water is “
greater than that of apy other. Tiquid. The sun’ 5 energy does N
not penetrate yery deeply into. the oceans so even under the
hottest tropical "seas there is co]d water.. The-energy. potential
of oceanqc ther al differences can be tapped It is also
ecohom1ca11y f as1b1e. .. .

\\k\The most promising form of ocean1c energy»is the use of
'

-_PrOJect1ons are 'that it -would be- possible for 1arge numbers

" oA of sea thermal power plants to be located in a rather large
".area. This area would be 15 miles east-to-west and 550 miles
s south to north alang thg wesgern portion of the Gulf Stream.

They could produce e]ectr1c1ty ot ,convert it to hydrogen gas.
"This could be sent to. any part" of, "the United States and so]d
~at a compet1t1ve pr1ce . .

The principle of the sea thermai power plant is. the opposjte-~
of .a mechanicat refrigeratio!-p]ant or refrigerator. The warm-
surface water would give up heat to the working fluid (Freon,
ammonia or propane) in tubes. The heat would change the fluid
into a vapor Jnder pressure. The cold bottom water is used to
chill the condenser tubes under the turbine. This .creates a
region of low pressure where the vaporized fluid can expand. )
When it expands, it can do useful work, turning #he turbine to
produce e]ectr1c1ty
A-+sea thermal plant could operate 24 hours a.day, vear roﬁhd,-[t has
been estimated that the temperature differences of the.Gulf )
. #.stréam could generate 82 trillion kilowatt hours. ThejprOJ hd
. 1’ reed for the-United States by, 1980%s 2.8 trillion kilowatt * -
AN » hours One team of researchers'has estimated that this ocean- '
. w1de power source* is capable ok, continuously providing 200
Lo tlmes the earth s total power needs in the year 2000..
;}\{§ Iﬂ %he winds over the oceans and in the thermal differences .
~3ﬁi=0 wh1ch the® 'sun ‘creates, we have plentTful resources of pollution
s oL fkee ‘engrgy. Using -the free energy of the ocean could place
‘ﬁﬁﬁ g, in harmony with the b1qsphere ‘aL.would only be using re-
E lﬁAnQWah\e enefgy sources. R . .
The_o ’§Tde @ffact wh1ch may ex}st is that it cou]d change the
o ' emperature +This could affort marine -‘1ife and weather
?J\ond1tions\.\Weather changes can be caused by a small change in
St h & balance of the otean., We do not knew the long range
N e gecga at fhekéame time the hurn1ng of oiT, gas, coal, etc.,
S LN :ahSO produqés heat whﬁch cou]d affect marine life and weather
3 EMC., "'ih- VO u\““\ W DA '\' ". .
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conditions. The eco]ogf?a} consequehces of sea thermal power
need to be studied. .We need to determine the upper Timit on
using ocean thermal energy.’ 5 =

Tidal Power h i " e .
° - ) -
S

Records indicate that by the eleventh century tide mills were 'y
k. used along the Atlantic coast of Europe mainly in Great.Britain,,.

France and Spain. Even as late as the mid-nineteenth century,:.  ~°

tidal energy was used widely in coastal areas. Twenty-foot water-

wheels installed under Londaoen Bridge 1n 1580 pumped part of -

‘the city's water supply for.'someé two and one half centuries

latér. The first tidal mill in the United States was built in - %

1635 in ‘Salem, Massachusetts. Some of thesg were impressive in <

'size. - One in Rhode Island, built in the 1700's, used 20-teon ’

swheels, 11 feet in diameter™and 26 feet wide. Tne early mills

used waterwheels and were low "iJi energy productiopn. These 30

to 100 kilowatts were used\fé'fhe site. :

Today on the Rance River 7n France there is a 240 \megawatt plgnt -
~which has successfully harnessed the tides. Therelare only
about 90 places where tidal heights and volumes areygreat A
enough for the operation of tidal/electric power plants. These
include estuaries and bays of northeastern North Ame ica and
« the Gulf of Alaska amgng others. s . '
#
With new constructsion techniques and large better-adapted
_..generating units, it is technically possible te use the tides.
It is conservatively estimated that they could’ produce 13,000 :
- megawatts. = The' total- power produced from this resource would <
be small in terms of the world's total enerqy needs. However 3.
. could, fill the energy needs of.the 16%al .area. Tidal energy P
converted to electric energy i8 not harmful to the air, water
-+ or and. . - ~
_There, are some problems in the construction of tidal power
. . plants. These include the cost of construction and blockage
' of the waterway to commercial.and pleasure craft. There is
‘also the'scenic pollution of dams and turbénes on the waterways.
: Theglife cycles oT the marine organisms may be affected by
ch§ggﬁs in salinity, temperature and nutrients. :

Waye Energy i g

.There is a tremendous amount of energy in thg form of waves.
Scientists, have estimated that a four foot wave has 5.45
hqrsepower per wave; or 28,000 horsepower per mile. (Smal1l
riding Pawn towers have a 5 horsepowe® engine.) If the

-

- power in one 10 foot wave were harnessed for 4 miles it ‘would
produce an amoaunt of energy equal to the daily production of
. - a typica] nUC}an‘,J)OQ,\p]ant. . o PR . .
. ] A ) Lo :
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In 1909 an invention called "The Reynolds Wave Motor" was
produced. It tmensfarmed the energy of the surf into

. . electricity. It did produce electricity to 1ight a string

oY of 1ight bulbs but not much more. The theory was sound and

with. today's technology, it could become the basis qgf an efficient
energy system. However, large-scale production of energy

from waves needs more research. ’ -

I Windmills in the Water or'CUrrent.From the Current

In the past, ibefore electricity, windmills dotted the farms
and ranches of Texas. The power of a breeze would turn the
blades and pumps would be driven to pull the water from
+ - 'underground wells. Today, windmills are beginning to make
“a comeback son land, "~ The priftciple of the windmill may be
+2 7" used to capture the power of the sea in the future also.

The water of the Gulf stream flows rapidly past the Florida

Keys. The force of the water i like/a breeze. The current's

speed changes, but it is more re iagﬁe.than wind. Scientists have

proposed a svstem of underwater win mills in the Florida current

portion of the Gulf Stream. "The water is strong enouch to drive

rotor-type motors 350 miles from the U. S. A proposed row

of twelve turbines over the 350 mile area could produce 100,000

megawatts of pollution free energy. It has been calculated

t£hat if as little as 4 percent of the flow were trapped,

between 1000 and 2000 megawatts of energy could be produced.

There isga large resource of energy equal to that produced by

twenty-five 1000 megawatt power plants available in the Florida

o current. Other streams in the oceans could be harnessed .»

-t for additional energy. '

¢

" Hydrogen to Burn
- . ) : .
What is needed is a fuel which can.be easily manufactured from

a renewable source and easily transnjiijd and stored (a liquid or

f

gas), is clean-burning and gives of naxinium energy from a minimum
amount. It also must be safe to handlesand non-toxic.

No such fuel exists, but hydﬁggen'comes close. It is the cleanest-
" burning fuel, aiving off only water vapor and heat when burned in
. oxygen. In air, it gives off water vapor and heat. If the fire
is. hot enough, it gives off sm&ll amounts of oxides.. Hydrogen can
be bottled, stored, piped, pumped, burned, exploded, liquified.
It was used to take man to the moon. It can be safely subStituted
for petroleum and coal in many industrial processes. It can be
easily converted to other fuel forms. |

Internp)’combustion engines can efficientTy-run on it as can gas
_ turbines. Fuel cells, which are flameless, can produce electricity
- ' . with 1itele waste.; vt e

2
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Free hydrogen is not plentiful in the :earth's atmosphere.‘ There
is plenty of it stored combined with oxycen to form water. Hy-
drogen -can be pfoduced by the electrolysis of seawater using
electricity from ocean currents and sea thermal: p]ants. Ocean
tankers could collect and deliver it to where it is needed.

Hydrogen may be the key to our us1ng the eneroy from the sea.

Energy from the Earth's Depths :

Throughout the world there is a common -heat source.in abundance~~
the natural -heat from the:earth's rocks. .This is geothermal '
energy. It offers.a source of potential power that can be .
‘tapped. A government survey estimatées that the known geotherma]
resources in the United States, both land and acean, could
produce 140,000 megawatts over a ‘period of 30 years. Th1S'isr
equal to the amount of energy of 140 nuclear power p ts.

A thousand anegawatts ‘is abou% the energy needed for cTty of : ‘?h

a million persons. L _ -,‘
The geotherma] energy W111 not so]ve the enerqy shortage-- ’

no single source can do that. ' There are still some techno]og1ca1
“problems and ecomonic prnb]ems however, in a . few years 1t

mby be more available. ] LT T

In severa] countr1es such as - Ice]add France, Hungary and Néw
Zealand, they ‘are "heating homes with the earth's, hot water and‘
using the heat for industrial purposes as.well. °:Actua41y
geotherma] heating {n the United States is -not new. “Over 350 -
homes in Klapath Falls, Oregon, are.using energy from hot water
wells. Also in Boise, Idaho, homes .along Warm Spr1ngs Avenue
have used the hot ,water fobt- hear]y a-century.” At presént _in the_
United States at- The Gey%ers in California there is a geotherma]
plant. This plant’ produceés about half-of San FramC1sco S energy
needs. Also the Imperial. Valley of California seems tooffer .
r1ch prospects -for geotherma] development ’ o

One of the richest “future §ources of geotherma] energy 11es
beneath the Texas - Lou1s1ana coastal ‘reqvon.* There aré large-
hot-water reserviors:hoth on share and Bff, The hot water
containing methane. (the chlef 1ngred1ent of ‘natural gas) is -
trapped under- abnorma]]y h)gh prés'sure under the thrck sed1ments.
Drilling for it,is- d1ff1cult and costly. - However,- a$ the pr1ces
“for other energy hisé,'1t wild become profitable.to drill -,

for 1; Estimates are' that thqre i§ as much as 115,000 -mega- .
watts of energy for 30 years The meth&ne Ain the water would,

have &n equal anergy value. ~(The total United.States -power .

capacity in 1976 was about 550 009 mgdawatts.) 'S the coastal

zone of Texas - Lou1s1ana 5 not onty’ a source of 0i1"and gas RN

but geothermal energy. - S [ e ,
L - ‘e . ’ - *‘-'
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/ “*nergy of .the Future-iNuclear Fusion-

v - e U Lo .
g ' » B LT . : et 4 . .
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L1ke all energy sources, geotherma] energy has both advantaaes w
and disadvantages. JIt-is reTlatively. clean, there is m)fue1tm bmﬂand
the reserves, are thought to be lang+lasting. However, ‘there is
the question of subsidence. 'Will ‘the earth s1nk in the area

" where the water is removed? This ‘can be*avaided by returning

the water from which the heat 'has been rémoved .back into the
wells. There is the problém of hydrogen su1f1de gas (odor of
rottén egys), poisonous arsenic and béron in-: geotherma] waters.
Howesyer if the water is pumped back into the wells this problem
can Be avoided. ATl th1ngs conswdereg m1n1ng f0r geotherma] '

#Energy may be des1rab1e

. \. : |
In the future, it -is expected”that power'from'hhciear fusion
will be feasible and the cost will be reasonable. .- The fuel:

for these power plants wil} be heavy water (Water whose hydrogen
.atom contains an extra. neutron.). A small but ‘jmportant.

percentage of sea water is heavy. water s0:when this form of t.' z.i

energy is developed, the ocean w111 be the_source for the fue]

p".' - . ¢

The Ocean as a Coolant ,f_ T Sl

The ocean can serve as an effeqt1ve ana 1nexhaust1b1e source.
of cold water for coo]1ng “For any: kiad. - “of therma1 power
plant, whether it is so]ar, nacTear.-or fopssil.-fuel that is.

used as an energy,a supply of .co0ling. water:is.as impprtant RO

as the heat source. Land- b sed plants: requ1re expenS1ve, e
unsightly cooling towers . lso, nohody wants a power plant . .=
in his backyard -espec1a11y a nuclear ones . '

A

An alternative is to bu11d these p0wer p]ants‘offshore' 'T# :if; \

. New Jersey Public Serv1ce E]ectrwc and . Gas- Comgany,w1th the,
-combined efforts of -Tenneco .and. West1ngh0use, plang: to con-

struct the:first f]oat1ng nuclear. power plant 2.8 miles off
the coast of New J The developers be11eve that.ine the
open sea the warm wat r ww]] disperse better. haerefodte there

~ will be Tess damageé than occurs: when the” heate “water is disch#ged.
~into ‘coastal areas. Mar1cu1tur1sts feel: ,Lthat the warm water’ ~,

‘could be used to set up - areaS‘where flsh and anae cou]drbe farmed

-
‘“ o

The prob]em of rad1oact1ve mater1a1s w111 ‘have to/be kept at. ”
very low levels. Some feel: that the 0cean dilutes radio--
st1V1t¥ more easily. than: does the Tand. - This theory-.is not
loq1ca] since the radioactive: substances will -be :used by marige’
‘organisms. So the rad163ct1ve chem1qals will be returned %b us
in our food f1sh ;. T T AT | e w L e
If nuc]ear p1ants are bu11t offshore, there will Zbe hess danger
to people “in-case of an accidént where- radiatian is re-
leased. The.ucean. wou]d provide protection. | Also - there aré - more
offshore sites. ava11ab1e for p]a?ts than on land. e

)

In the future, whet er 1t is. 011 coa] ocoan thermal, W1nd
wave, tide nuclear: ission: or: nuc]ear fus1ons a large part of .
the w0r1d S productlon of energy may be from the oceans., LT

) ‘r
04} . : . S el
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;. 1. Why should po]]ut1on €osts be included. when compar1ng
e - one energy source. w1th another’
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2. whht are the probﬁems 1n the use of foss11 fue]s for'

g IR energy? L . CoL :j ..
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FUTURE- ENERGY HEADLINES S

‘Newspaper headlines seem to fluctuate between ‘good news and %D
bad news about the marine environment and energy. As you '

\ look into the future, what do you see newspaper headlines

- saying? ‘Write your worst fears and your best fopes for the
marine environment and energy in the form of headlines.

®

Worse Fears _ " Best Hopes

e
>
8]

:I{ o

- Which of these headlines do you think is more likely to
happen? Put an X by Jt. "

Put a star by those fears that one person cou]d do something
about.

o

_C1rc]e those things that would require a 1ot of peop]e to
prevent from becom1ng true.

. . ’ ! ' . ¢
EMC . ._ . ' - . . ’-’)n). . ' ‘ A" ‘.-', :
Toxt Provided by ERIC . ) . B .




TOPIC SIXTEEN
RICHES OF DAVY JONES' LOCKER

ACTIVITY 0Né~~Marine Minera] Resources

Mater1als for C]assroom Use

Table of Concentratlon of 57 elements in Seawater
Riches of Davy Jones' Locker/series of readings
Water-The Most Priceless Resource/Reading '

A Solar St111/Act1v1ty

More of the Riches of Davy Jones' Locker/Reading
Who is the Owner?/Reading

Questions of Ownership?/Activity

What I Th1nk Should Be Done About The Ocean s Mineral Resources/Act1v1ty

Major ObJect1ves for the Topic: ’ | : o y

After complet1ng the act1v1t1es the student will be able to:

. -

1
2

.1
.3

T

-y .

list some marine m1nera1 resources;

evaluate -<a marine mineral resource problem man ‘has sdlved
and the changes that resulted and the new problems that
arose;

" generate a list of marine mineral resources that will be im-

. identify a situation in which short term economic ga1ns may

portant in the future; /
identify the consumer products produced from marine mineral Tt
resources; '

“explain and categor1ze ways in which marine m1nera1 resources

were used in the past and are being used;

analyze the use of a marine m1nera1 resource through t1me
in relation to the values involved;

describe how the changing use of marine m1nera1 resources has
changed Tifestyles;

identify and clarify his own value pos1t1on in re]ation to
marine mineral resources;

analyze value position in relation to marine mineral resources
to determine similiarities, d1fferences and p0551b1e con-
flicts; -

d1scuss the idea that marine m1nera1 resources represent "
common heritage" and belongs to the entire 1nternat1ona1
community;

describe and identify situations where techno]ogy has caused
a changean\the use of a marine mineral resource through
time;

evaluate what considerations are important if given examples
‘of marine m1nera1 resource acqu1s1tion,

produce long term environmental losses;

.’. , , . ' . } - éi
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3.4 make projections. about the.future consequences of man's ex-
ploitation of the-marine mineral resources;
4 2, {dvocate a position in"relation to marine m1nera1 resources.

Teach1ngﬁSuggestions.

T

The purpose of this Tesson is to present the student, 1nformat10n on the marine -

mineral resources. He should also begin to form ideas in terms of ownership
,and how vahlous actions w111 affect the env1ronment and in turn affect man

4. Have the students comp]ete the read1ngs and respond to. the quest1ons

and/or activities. (The readings may be handed out the previous day so
they can be read before c]ass )

2. You may do the solar still activity to illustrate this principle as

a means of obtaining fresh water and remov1ng the minerals, from the
water., - _ : ) )

3. In the "Question of Ownership" continuum, steer students away from the
middle position. There is no correct answer on the continuum, every
individual's answer is the right answer for that person at that time.

4.- After dealing with each reading or at the end of the entire set have
a class discussion on the quest1ons and/or activities.

5. In‘the speech on ”What I think should be done aboug the ocean's
minera @gresources" you may have them share their outlines in small groups

and the\ the small group compiles an outline to present to the class. If

you-have each student present a speech to the class, be syre to time the
presentation.. ' '

Add1t1ohal reference. - -
6. National Geographic Hagaz1ne, Man's New Frontier--The Continental
Shelf, VoTl. 153, No. 4 (April 1978) ppl 495-531.

"Hawa11 s Deep Sea Jewels" Vol. 155,:No. 5 (May 1979) pp. 718-732. . //’
The Qcean World of Jacques Cousteau, Vbl. 17, Riches of the Sea,
Danbuhy Press. \ . ' . .

\
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~_ TOPIC SIXTEEN--RICHES ‘l DAVY JONES'~ LOCKER. R -
, © MARINE MINERAL'RESOURCES = A

" Look at-- . _
~ Table of Concentration of 57 Elements in Seawater.

Read— . )
“Riches of Davy Jones' Locker o S
‘Water--The Most Priceless Resource ' '
Optional
Make--
. A solar still and distil] saltwater.
Y . , .
Read-- N _. _‘ “
, More of the Riches of Davy Jones' Locker. .
" Optional. .
elect-- ,x : - S
A marjne. ineral resource and report on all its uses.
Read-- ' I
: Who is the Owner?. -~
Complete--

Question of Ownership activity.

Share and Discuss-- '
The Results of %he Quest1on of Ownership Act1v1ty

Prepare--
Outline .for f1ve minute speech for "What I Think shou1d be done
- about thg ocean's mineral resources” act1v1ty :
" Present-- . : : , -
Speech.to the class. _ , |
/
. . ‘ o ) 2, *
’ . - o |
R \ § i
/ “
/ i’
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Uranium

TABLE OF EOQICENTRATION OF 67 ELEMENTS
) IN SEAWATER
) , . “ . A - ‘ ] . .
ELEMENT - TONS PER ELEMENT TONS PER., - o
: CUBIC MILE ‘ CUBIC MILE" -
Chlorine 89,500,000 Nickel 9 A%
. Sodium =~ ~79,500,000 Vanadium -9 oK
.. Magnesium 6,400,000 Manganese 9 -
. . “Sulfur 4,200,000 Titanium 5]
Calcium 1,900,000 Antimony . 2
Potassium 1,800,000 Cobalt 2
" - Bromine 306,000 Cesium 2
Carbon 132,000 Cerium : -2
Strontium 38,000 Yttrium __ . — 1
Boron . 23,000 Silver 1
Silicon # 14,000 Lanthanum -, - 1 )
" Fluorine 6,100 -| Krypton' o, ot T
Argon 2,800 t‘Neon ::~'ﬁqu_ﬁ ~.5.
Nitrogen ° 2,400 | :Cadmium’ 75 \.5
Lithium 800 *angsten iy .5
Rubidium | 570 ‘é@non ) .5
Phosphorus 330 “Germanium .3
lIodine" °* 280 | Chromium L ¥ 2 ~
Bariut 140 Thorium . 2 '
Indium ¢ 94 - Scandium _ 12
linc ‘47 | Lead f) a
‘Iron 47 Mercury ]
Aluminum 47 Gallium L
Molybdenum - 47 Bismuth . oy
Selenium 19 Niobium .05 e
Tin 14 Thallium .05 i s
Copper % 14 Helium .03 T
Arsenic T4 Gold .02
14 ‘ :

Seawater contains an average of 35 000 parts per m11110n of

dissolved solids.

In one cubic m11e of seawater, weighing 4. 7 “
. .., billion tons, there is about 165 million tons of dissolved’ -
" “matter, mostly chlorine and sodium.

The volume of the ocean

is about 350 million cubic miles,giving a theoretical, mineral

reserve of about 60 quadr1111on tons. \




RICHES ‘OF DAVY JONES" LOCKER. ...

. LI . . :
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- The wor]d S - oceans are a storehouse of. a great. var1ety of
» ~ : mhnera] mater1a]s :They vary greatlyﬁin character1st1cs
T and occurrence. The minerals include- those dissolved in
. 'the sea. water, those accumulated eén the ocean floor,. and o
. those Nocked"in rocks beneath the ocean. floor.- If the = ' :
: "minerals of the Sea could somehowbe Extracted from the ' /f\:::>.
) water and spread "’ evenly ‘over a smooth mbheﬁ% the size of -
““the earth the result1n? ‘mineral layer would.be -150% feet'
thitk. It has been estimated that within the®oceahs there .
_are some_50 quadr1111on (metric) . tons of m1nera¥s, including:
’2 quadr1111on tons of magnes*um - 4

100 trillion tons of,brdmlne' T .

[ PR

‘ 7 trillion‘tan'of boron . _ | "?- \
-4 ¢ ‘ ’ . . - . :

20 biliion tons of uraniwm

10 b1111on ‘tons of go)d
» Y : L i . ‘
(See the chart of the e]ements in sea water ) b
At present,*only*common salt, magnesium, brominé and fresh
_water are-being reco»ered from sea. water, The gross value ;
- . per-cybic mile of sea water of the 17 ‘common 1ndustr1a1
o e]ements is,, arouhd $600, OOO OO : . e

;' Most of these e}emgnts are in short supp]y 1n the United States.
_ . “In fact the . United States is importing most of.the resource%
a “.which 7t needs to surVive. JSo we have become dependent an other
' countrles for out supply of needed resources ~ With.-this depen—
dence on ‘other ‘count¥ies for resources, we have put ourselves- .
in_a position where we may face economic blackmail with these
reSOUrces This is presently ogcurring with our dependence

Q N

upon the OPEC countries for our oil. Mining the resources S
from the sea. would help the Un1ted States become more, resource
! 1ndependent . o R E ST .

The maJOr econom1c prob1em in removing the e]emepts of low con- .
dentration from sea water is the ‘huge amoynt of wafer that needs RS
" to be pmmped and processed. A p]ant “handling - this much water ! ., -
would have ‘to process 2.1 million galldns per m1nute, gvery T
minute for an entire year., Progress has been made .in econom1—"'

. cally recovering a few of the elements of h1gher concentration.

" These minerals are: br0m1ne, sodlne, and magnes1um “ The remova]

‘of théde from the sea water is the same in cost as: removing =~ ~
them from ]and sources B : e ; B * .

-
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WATER——THE MOST. PRICELESS RESOURCE

Among the resources.of the ocean the most priceless is the
water itself, and in the future it may well be the most im-
portant resource recovered’ from sea water. Interest in
desalination (obtaining usable water by removing salt from
" "saltwater) goes back several thousand years to Aristotle.
‘/‘He described a method of avaporating seawater to produce
“«drinking water. Greek sailors of that time-periodsdrank
fresh water that had been desalted in small quantities
onboard th®ir vessels, . " o~

Even though water i$ centré]“to the history of'man,-97 per-

cent of the world's supply is salt water unfit for consumption.

The fresh water in lakes and rivers, $0 important to 1ife,
is really water in’'transition as it flows toward the sea.

A practical approach to solying the domestic, agricultural

and industrial water problems is the application of desali-
nation on a large scale. The processes used in pilot ’
plants include: distillation, semi-permeable membrares,
(reverse osmosis -and electroQﬁalysis),“freeaing_and crystalli- -
zation. » LA - ' SR

Distillation processes are the most widely used today. All
of the world's larger desalination installations use this :
method. This includes the 1,000,000 gallon per day plant at \
‘Freeport, Texas and the 905,000 gallon per ‘day plant ‘at’ ’
.Chocolate Bayou, Tekas. _ L

" The cost .of pure water from conventional sources is steadily .
Wisinc. The cost of water from disdlination is decreasing,
especially in the large-plants.. Soon the cost of desalting’
in large size plants may decrease as techmoloay advances and
low-cost heat sources are developed., I '

—
P

Léng?rdnge esfimétes indicate that by the'yéar'ZOOO, world )/////”

.. " desalting ‘production shoyld be more than 30 bi*lion gallons -

per day, compared to about 0.10 billion gallons:per day in- ‘
t .

1970. This- 30 -billion gallons ‘per day is .about 8 per
of U.S.~ domestic use today. : .

“We must renew our understanding of the impor
" Qur personal and nationgl Tives depend on
“supply of fresh water and the careful u
- from the' sea. ' :

he quality and
of the resources .
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A SOLAR STILL
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Make a solar still and d1st111 salt water into fresh water
by using energy from sunlight.

A4

KO

© 2.

3.

: Answer:
" T

%Y;?

4 ]( -"

L

Obtain a plastic tray w1th cover. (Plastic shoe-

box) -

Cover the tray. with black paper (construction ‘paper)
(side and bottom}.

the length of the tray.
the tray by making a small fold. .

Fold-the foil to make a V

Pour a

. Cut a piece of aluminum foil a little shorter than

Attach it to the sides of

shape.

salt 3 olutlon (10 grams of salt in 100 ml
of water) into the tray to a.depth of 1/2 inch.

Put the cover:.on the tray.
Set it ,in direct sunlight. :
emain undisturbed until drops collect on the

Let 1;}#
un de of the cover.

When a" lTarge number of drops,have collected, tap

he cover to make the drops Yol1 into the foi] "y
trough.

Pour the sample into a cup and taste it.

-~

5
.

.- j

Where did the drops that formed on the cover.come -

from?

Are these drops "fresh"

or "salt" water?

Some people have said ‘that the future of a.country

trqe?

Why or why not?

.

- depends on her water supply.

Do you think this is

The demonstration you 'set up is a simple process that distills
a liquid with the energy of sunlight (solar energy). It works
well on a small scale. However,
solar st111s and pump sea water into them 'and fresh water out.
We can't irrigate a field with high cost water and expect to

grow low cost crops '

4.

-

™~

it costs toe much to build the

Nhat do you th1nk will happen in the future?

Al

€3
v e
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MORE OF THE RICHES OF DAVY JONES' LOCKER .
NUMBER THREE——MAGNESIUM METAL

-

Magnesium is the third most abundant element found in sea-
water. Ninety percent of’magnesium metal produced in the _
U.S. is obtained from seawater. Some 65 percent of the
world's production comes from only. two plants that process
seawater: Dow Chemical Company at Freeport, Texas' and
Norsk Hydro-Elektrisk, Norway. Magnesium is used where
weight is important, since it is the lightest of structural-
metals. ' . :

JThe first magnesium metal from seawater was produced in

1949 from the Gulf .of Mexico by Dow Chemical of Freeport,
Texds. It is estimated that a cubic mile of seawater
contains roughly six million tons of magnesium. This is
approximately one-sixth of an ounce per gallon and is worth
less than 10 cents. The Dow plant pumps approximately 1 1/2
million. gallons per minute or almost 2 billion gallomrs per
day. This includes the water for cooling. ,

Magnesium. hydroxide is also removed from the water.at the ,;

_-Freeport plant and sent elsewhere. Bromirne was extracted

from seawater from 1941 to 1970 at Dow Chemical. This
operation is no longer occuring,”so.'the only plants are in
France, Italy, England and Japan. ' SR

OIL — BLACK GOLD

. 0i1 is found under rocks on land. "It is also found under
- rocks under the sea. O0il deposits extend into the continental

shelves as do the deposits of many other minerals. 0il is-
the.principal mineral of economic value that is obtained
from the continental shelf. At present the,most productive
offshore fields around North America are in the Gulf of
Mexico. : . ; '

The future of the world's Qi]_fndustry lies underwater.
There will not be another Middle East oil field on land.

“There may be as much as four billion barrels of 0il under

the continental shelf of the U.S. Atlantic Goast. There is
0il under the Gulf of Mexico, the west coast and Alasky's
broad shelf may hold a further wealth of oil. In the ¢nd,

~only actual drilling will determine how much oil there is

under the shelf. 'The continetal slopes, from about 200

meters down to 3,000 meters, may hold further stares of pet-'

roleum, but it will be hard to get at them, because of the. .

48y

- great depths as well as the sea floor configuration. As for

the deep. ocean floors, they are geologically young and = . : -

~ largely composed of basalt. 'This is not thekkind.of rdck >
‘beneath which oil is likely to @ trappedi” ) B

%o
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' NATURAL . GAS.

o e : o s

-~ Just as there.is oil under the continental shelves there is
natural gas. There may be as much as 14 trillion cubic
feet under the shelf. of the U.S. Atlantic coast. However, .
interest is focused on the geopressure zones: of the Gulf. T S
coast regign. These areas could lead to more gas than = . -
we have dreamed of, enough for centuries. - The geopressure _
systems are 150,00 square»mlles of porous shale and sand- .
sgone These are saturafted with hot brine at abnormally
high pressure. So far there is good scientific evidence
that this brine could contain.as much as 50,000 trillion
cubic feet of gas. That is 2,500 times our-present yearly
production _ ' .

.Anather possible marine source "of gas is from methane ‘
hydrates. At certain pressures and temperatures, methane

and water form an icelike substance beneath the permafrost
and in deep-ocean bottoms. They were not noticed until

the mid-1960's. The hydrates may have captured enormous _
~quantities of gas. S o : . -

‘
v i) —

How tuch is there? Only by drilling, by deve]oping solid
engineering data and lab reseach are we going to be able
to answer the questions. How much gas is there?:" How much
can.we produce and at what cost? .

OCEAN COAL MINES 7 -

g

. ~Coal is one of the minerals whlch has dep051ts extending into
' the continental shelf. Coal is abundant.througout the

world on the continental shelves. If cdal develops as the

main raw material for .energy, we may see oceganic coal become

important. However, the land coal reserves are so great

that they will be the main source of coal. The oceanic

coal will not be mined until its extraction costs equatl

that of Tand coal.

* THE ECONOMIC INDICATOR v

‘Sulfur is so 1mmn¢ant to modern industry that it is con-
sidered to be an indicator of the nation's ecomomit activity.
Most of the United States sulfyr is mined from salt dome
deposits in the Gulf coastal region.. As the sulfer deposits
on.land are being depleted, more sulfur is'being recovered
from the offshore salt domes in the Gulf of Mexico. It is /
not known how many salt, domes in the .GUlf contain. sd1fur

. sincej it was discovéred during oil explorations.

.
. "




. SUlfur is used to make sulfur1c ac1d Sulfuric acid is needed o

py the fertilizer, chemical, paint and pigment, iron and
< ‘steel, rayon, “film, paper, petroleum and many other 1ndustr1es

“THAR’S GOLD IN THEM WATERS”

/ : There is gold in those waves and there is gold under .the - -
waves. Gold.may be found underwater in areas where streams
that contained large amounts of gold empty into the ocean.

[
When gold was d1scovered in California in the nineteenth
century, a gold rush took place causing towns®to spring up
overnight.” The discovery of 'gold under the water, has not

.- caused the same excitement. On 1and only a pick’ Snd shovel
was needed M1n1ng the ocean raqses much greater problems

- The removal of gold from beneath the sea is complicated and-
expensive. Methods must be discovered that will interfere
with bottom-dwelling organisms only for: ‘a*short time period. - _
It must.not seriously affect the marine-environment. - I .

A WOMAN'S BEST FRIEND - R A Voo

Off the toast-of Afr1ca,_m1111ons of dollars worth of dia- ..
monds lie on the seabed. A Texan, Sal Collins, was the first
to remove diamonds from the seabed on a commercial scale.

He used barges to dredge the offshore area. ATthough his
success was limited, he opened the way. for underwater m1n1ng

)
' -Today, m1n1ng barges with over a hundred men use suct1on
. - hoses to pump gravel and.dfamonds on board. The diamonds’ -
e are removed.and sorted by h%nd. The remaining material is ]
T returned to the sea. Support and sampling vessels prospect '
-~ for.:diamonds. When an area.is rich, large-scale dredging- 5

“is taken over by the large mining barge. This severely
disrupts .the 1ife of orcanisms- that live in the dredg1ng area
on the continental shelf.

JEWELS FROM THE séA

: . Man has a]ways been attached to shells and fascinated by
Y ‘ their beauty. Primitivie fman actually used shells as m y
: Even today, shells are of value.. For.example a,great 3potted
cowrie shell, of Which only 18 are known to ex1st in the
world, was offered for sale in 1973 for $1, 750

She]] coflTecting has led to hundreds of shell shops “around
the world. Most are loca¥ed in tour1st and resont areas .
near the sea. Many of the%valuable shells in the shops are
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co]lected by divers - They collect the marine 1ife for their

shells only.. In some areas the shell an1ma1s no longer T
ex1st because of this collection. . .

Red cora] has always been: valued for its beauty.. It was

also used as a medium of exchange. Eventually wars were

even fought over the right to take coral from the Mediterranean.
Today instead of divers depleting the coral reefs, dredges
are used. In a few years all coral will be a souvenir of

the past. Dredging takes coral which took thousands of years

9

~to form, in a short period of time.” The dredging also. k11ls
‘the Tiving cora] and other inhabitants of the reef. :

'l

As coral "becomes more scarce; the price 1ncreases The price

_of coral is almost as expens1ve as the price of go]d -Also -
.a coral diver can earn in a few months more than a business

executive does in a year. - That is, as long as there is
coral. C o ) . e

R . . ’ ‘ . ~..' _ - ’ "\.\-
THE DULLEST RESOURCES——-SAND AND ‘GRAVEL )

‘Whdn compared w1th 0oil, .diamonds and gold, sand and grével

seem very dull. However, sand. and gravel are a valuable .
resource for mak1ng cement for construction. In the U.S.
sand and gravel is a billion dollar a year industry, Sand
and gravel are second in economic importance behind oil and
gas. - Projections indicate that by the year 2,000 the demand

- Will increase four times, : \

Presently in the United States, there is little m1n1ng of

offshore sand_and_gravel._ .'In Great Britain  the land

sources of gravel are elose to being depleted It is. progected
that py.1990 England will gét all jgs sand-and gravel from

the sea. The“ocean in its heach erbsion processes produces
and sorts gravel and sand -into different sizes. Sand and
gravel from land sources often must be crushed which requires
energy and increased cost.

Dredging the cont1nenta1 slope can turn entire marine environ-
ments into wastelands. -Plant life, attached organisms,

- shellfish and crustaceans die from silt churned up by dredg1ng
. Eggs and larvae of many species will he destroyed. Sand

and gravel are an important resource for the continued growth,

but their mining is also a destroyer of the marine environment.
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" THE MvS:rEmouS 'MANAGANESE COBBLESTONES
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~ The szt g]amorous and maybe the most myster1ods marine
‘resoutce is the billions of tons-of metals. conta1ned in the -
maganese nodules scattered on.the ocean floar. » In some _ e
areas the sea floor looks like a cobblestone street ‘due to '
-~ the large number of the nodules. Tt is estimated that.
some areas the nodules concentrat1on reaches 180, 000 tons
- to the square mile. ‘

The nodu]es also contain iron, nickel, cgpper, cobalt and
traces of two dozen other elements. The elements found in
~ the nodu]es il vary from one 1ocat1on to another.

Bestdes the economic value of the nodules for the metals _ ,
they contain, they have another vaulable quality. The nodu]es
are a renewable resource. They are continually form--

ing; however, they grow very slowly. The process by which .

the nodules are formed is not clear.. Once this™is learned,

it might be poss1b1e to "raise" the nodules on a mineral

farm. oo .

o,

Recovering the nodu]es poses new problems in techno]ogy and
_of interfational law. The two most reasonable mining ones.
are the use of deep-sea hydraulic systems or of a cable
‘bucket system. The hydraulic system depends on a dredge.
“to collect and sort the nodules on the ocean floor. The
cable-bucket system is a series of collecting containers
attached to a cable that moves them down and across the
ocean flgor,

e

‘e

Min1ng the nodules wiTl not be ‘easy. "There are difficultiés
in controlling a long Tength of pipe or cable from a sh1p

in a rough sea It w111 a]so be costly. _

,A]though the nodu]es are found in- areas that are almost
b1o]og1oa1 deserts, it does not mean that mining will have no °
effect on the marine environment. “The potential problems
include:. d1srwpt1on of the sea floor: ecosystem, redistri-
 bution of 'sediments; alteration of chemital ba]ances,'- '
“and sedimgents may bury-organisms ‘that liye on the-sea- -floor.
A greater environmental problem may come from the -plants o
on land that will process the modules. 6 They will have ;to:

- dispose of millions, of tons og residues which w111 conta]n

y tox1c metals, : LN o ,\

n

There is also the. uncerta1nty about the 1ega1 aspects of
~deep-sea ‘mining. Who will control the mining? Who ‘owns - ‘.
_ the nodules?. These questions must still be answered. T i
Suctessfu] exploitation o6f the m1nera1s of the sea depends 1 R

XS l _’ ‘ /}‘*." \‘ i ’ |
b .".,,: . . - . ' . .
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- on three factors (1) more aeo]ogica] knowledge to determine
~the Yocation of resources (2) ‘technological advances for
~pollution-Pfreerextraction and mining (3) definition of L
international” faw regarding marine mineral rights. Number =

three is interrelated with the other two.because national

‘governments and private industry want 1ega1 protect1on for

their investment. . .

&,
‘W;'.R- ]
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SHELLS AND 'SAND

In add1t1on, many f%ec1a11zed m1nera1 sands are founq on
the shelves. Glaniconite is mined as a fertilizer. . Almost -

all the 0il drilling muds come from offshorg\qepos1ts “din
Alaska. S

"As much as 20 million tons of oyster shell have been produced
from the shelf. Most of this came from Texas and ather Gulf .

Coast states.. It is estimated that a minimum of 100 miTllion

tons of shells may lie on the continental shelf off the

Gulf Coast. The oyster and clam .shells are used in concrete

"+ and road material, -manufactureof -cement and 1ime, poultry

grit. and fertilizer additives, | : \
Investigations have. “shown high concentﬁat1ons of " z1rcon,:
titanium and iron in the Gulf. ircon is used in resistant

_ types of materials like chemi y resistant ware, e]ectr1ca1

insulatorsg, glazes, porce1a1ns, enamels and pigments.

Other deposits.in the Gulf include potash-rich Tayers,
phosphatic rock, "iron ore, bauxite and possibly other
metallic_veins. Much remains to be ‘learned about the m1nera1
treasures of the cont1nenta1 shelf.

L]

) ‘{" | o T'b SUM IT UPI .-
Nhat can we say in summary on the mineral wealth of the o
oceans? We can say that all-of the minerals ofithe land - - r
appear.in the oceans and in concentrations that ‘may. be
larger than those on Jland. Finding the deposits of the.
" minerals in the ocean. is' more-difficult“than finding" them
on. land. In the-water the minerals are spread out over the -
oceans while on land they are concentrated into part1cu1ar
areas. We can predict that -an increasing percentage of the
~world's minerals will be obtained fromsthe sea. Also '
dl

someday the ocean may be the major storehouse of the wor
mineral wealth. : o . S
- 3 . . . '
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. 'Nho'ownshthe resources of'the ocean?

‘"7 wHO IS THE OWNER? . U

\

In the 'past, it was
whoever: could stake a-'claim. - Today with technology, our
ab111ty to take from the sea has also changed

Th1s cou]d be the picture-in the year 2000 . The coastal

. countries have extended their limits "to the centers of thed

oceans. ATl vessels must pay a-tax as they pass from .one
country's zane to anothey. - There is constant fighting e

between the rich: and. the poor countries ‘for the résources of
" the sea.

There is fighting between the coastal countries‘
and .the Tandlocked countries for ownersh1p of .the ocean's .
m1nera1/resources The Tandlocked nations_are demanding
.access to the ocedn - -through neighboring countr1es as well as .
f1sh1no and ‘mineral rights_ in the sea. The world s1tuat1on
tense .Fish are rare. The f1sh that are found taste odd.

. Most. of the ocean is polluted.” In most coastal, areas,
swimming is forb1dden by law. Pollution is k1111ng most of

the phytoplankton which produce the world's oxygen.

Does it sound scary? It-could happen ‘The 19705 have seen v
‘growing-tension between governments over fishing rights,
rights of passage, mineral resources, contro] of po]lut1on
‘and scientific exploration. - ) \) :

In 1967, the United Nations created a forty-two nation study -
committee to study the problem. - On ‘the recommendation.of the

'comm1ttee,.the UN General: Assemb]y adopted a resolution :in.

1970 stating that the oceans were "the. common- heritage of.
mankind." . This'became the -basis for 3 series ‘of internationad.
conferences to establish a new law of the sea. -There have

. been conferences in--1973,-1974,
than 1 200 negot1ators from 156 nations. .

0ne of the most- 1mportant and controvers1a1 1ssues before

the Law of the Sea Conference is the formation“f an inter-
national authority to manage and distribute the resources of

the sea. The crucial question is, can we find a way to
create this needed organ1zat1on in t1me7
| \ o :
&
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1975 and in 1976 with more,_'nhﬁ' o



QUESTION OF OWNERSHIP . . .=~

Put your initials on the Tine that represents your position.
T : ' o e ' Foo8

. Tl

L3 :'
The sea belongs =~ - ~ . . .. "'_ The sea- be]ongs to
to all | | whomever first cla1ms it” .
v -
‘Ask [some of the people you know to put the1r 1nt1t1a1s on the
~1in¢ where. they think their pos1t1on 1s Kl
: ’ S } R
what WOuld the world be. B what would the world’ be ]1ke
Hike if. everyone were ) o 1f everyone were here?.
ere’ : e S . <L
_ . - S 5 ' : S
.&: ’ o o
' ; | ¥ 9')
", v N . D-‘.”,;x‘xa
- > : _ " W .
Nhere do you - th1nk we (the world) are today on the question of i
ownership? - = _ e ' S - N
What arerthe possible alternatives? ot
‘Why are a nat1on S extended boundar1es what it says they are
. and other nat1ons w1]1 agwee to?. : :
.-m.' . ,:l- ﬁ:g* " . .‘. K] ) . ' : o .’II -;:I .. ) ¢ .- ‘_' » . " : ' .v' Es
. * ,k-- '.-'.'\4\.1: "'\ ‘.»—"'
Do anﬁmals have a common right to the oceans- gust as peop]e do? .
How would this. 4ffect o%; use of the océ&ns? o , ﬁy? o
e ) | - r - ) - : -\’..-__ N .4.}’
.y U . ’ .: “’) \() O Giﬁ:, 1 ¢ .
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N Codéiatu]ations' You ve Just\been 1nv1t to speak to a R
session of ‘the United Nations on "What I[Think Should Be"=g I
Done About the Oceans' Mineral Resources|" The speech is: I
to be five minutes Tong. VYou'll probably want to mWake an
outline so you don't leave anyth1ng out. . (Ydur outline may

d1ffer from the one: be]ow.) _ _,‘. T SR
"What I T ink Should Be Done_About the ' .
Oceans' Mineral Resources e ST
by_ - .
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. TOPIC SEVENTEEN -
C " RECREATION

A
by

ACTIVITY ONE--Marine Recreation and You -
" ACTIVITY TWO--A Needed and Beneficial Resource‘ N
. ACTIVITY THREE--Mar1ne Parks7 B ST

‘Materials for Classroom Use SRR R o ;{' .. L

fom. ~
N

You Are the Recreat1on D1rector/Act1v1ty . N A
Recreational Act1v1t1es/Act1v1q7‘\- — . PR .
. Your Uncareer/Activity N .
"+ Recreation and the Economy/Act1v1ty P
-~ Problems in Recreational Deve]opment/Act1v1ty ST L
" Needed: Marine Parks/Read1ng : ' R '

. Des1gn a Marine Park/Act1v1ty L

'MaJor ObJectives for the'Tognc

L Ty
_ After comp]et1ng ‘the act1v1t1es, the studeﬁt w111 be able tos v v -
_ N
I identify marine’ recreat1ona1 act1v1t1es. '.‘ﬁ"- f; -
defend recfeation.as a marjne resource; . N '
“evaluate a parine recreat1ona1 preblem; « ° ' S
ana]yze the;marine récreational agtivities through t1me .
 in relation to values and lifestyles; " SR . B
compare and-contrast marine: recreat1ona1 act1v1tyes in Voo T A
.different cultures; ST ey
jdentify and clarify. his own va]ue posit1on in re1at1on to o0,
‘marine Yecréational activities; T -
~ formmlate possible future marine recreat1ona1 act1v1t1es,
- discuss the interplay of. the many facets (sociologital,
econom1c governmental psycho]og1ca1 and moral) i
_ man's use.of the marine ‘environment for recreat1on,
. 3.2 describe -and 1dent1fy situations where technology has~ caused
: . a change in the marine recreational activities; .-
. . 3.3 analyze which factors are important in utilizatjon of the
//(_- . marine environment for recreation; N
-.3.3 identify a situation in which short term economic ga1ns may
Co producé 1ong terin environmental Tosses;
3.4 identify man's ‘marine recreational needs and wants—-past
present and’ future; e
3.4 make-projections about . the future conseqUences of man's -
use of the man1ne env1ronms:infor recreat1on, - .

O L=
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oo o,
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3.4 “plan a marine parks. X
4.2 - express persoﬁal ph1losphy on marihe recreat1ona1 activities..

. Teach1ng Suggestions: _' : i_ )

>
£,
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enmronment in re]atwn to recreat1 and make dec1s1on! concerning its use.

'l. The act1v1tyYou Aré -the Retreat1on Director is to he]p recognize. thép
econom1c and enmwronmental 1mpact of recreatlon on the goastal rone.

. 2. Your Udbareer is,to have students think about future coastal recreat?on
and the impact of moge Teisure. bn recreat1on4‘/Fr0m the Recreational.’ -
Act1v1t1es sheet, the -students have learned that a number of today's '

¢ activities were unheard of when their parents were -groRing up. -The. same
,'w111 be true for their:(students) grandchildren.~ Have the students think -

in terms of which activities of \today:wilT also be act1v1t1es of . the year ,';

\t <+
x .

. 1;2000 and what the new act1v1t1es'wou1d be

P 3. 1In Prob]ems in Recreat1on, d1scuss an
general’ problems with the whole class.. "Efcoyrage. students to generate
related quest1ons ‘and then strive to resgarch and answer them L

. N W~ ) . *,‘ . :ﬁ‘ . . . . ':!
oo 4. ferences: P . N _
.« TexasfParks and Wildlite Magaz1ne . 2 . T
Young Naturalist: - Beachcombing- Jﬁ. & - P
"Vol. 30, No. 7 (July 1972) pp. . ' ;
. Parks také Planning . a -
s Val. 32, No. 11 (Nov. 1974) Pp. 2.5 ‘
Beneath the Gu]f (diving) .. - .
Vo133, No. 4 (Apm 1975) pp. 16- 21 ' C
Winter Diving : ’
" Vol. 34, No. .2 {Feb. 1976) ppa 6- 9 - . . | |
- Too Many Pebple v S, N |
: Vol. -35, No. 12 (Dec 1977) pp. 16 18 S : %
“Master of the Wind & Water (satling) ' : ‘ -
Vol. 36, No.. 6 (june 1978) pp. 2-5 * s .
Galveston Is]and - _ - " S
Vol. No. 8 (Aug. 1978) pp..10-13 . B
- National.Geographic o e S o
~.Our"National Wildlife Refugé¢s: ~A Chance to Grow - Y, -
 Vol. 155, No. 3 (Maré 1979) pp. -342-349. . * . 7
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TOPIC SEVENTEEN--RECREATION . -
MARINE RECREATION ANDYOU - '

Com lete-- c
. P e-- Cw L
IR ~ You Are tfie Recreation Directqr activity.

Y ’ .
- ) 0 4 -

Share-- - -, . ‘_ S . ) . ' L ,‘

% Your plans with your classmates. -~ o )
1] . - . M . - ) ‘_:. X ‘. .
o ); R ' . ',." . o / -
Answer-- L S . ' o
S .. The questions. "
Complete-- L D : f\“‘““‘
R " The Récreationa],Aci{vities sheet. \\\y\ N
q » - * ° ¢ )
. : { -
- Discuss-- .
The "questions. with your classmates. e, .
t . M B , .
_ Draw pictures 3 ’
. or make symbols--
For Y0ur-Un?areer_acfiVity$_ R S
a ] ~ ’
oi\ . L d . T
@ . .
¢ - 2 ' i
1 ’ . v.. . A
“ ‘> 4 \ , .\' ...
; - o . ~ ‘
. . , o ‘ ‘ . .
’ 4 12 S ' N
S ) ."i v ¢
. N . . - .
?g/ g \/{z oo .
: . ‘ : g
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'YOU ARE THE RECREATION DIRECTOR .

~s

’ ‘ ) [+)

You have been hired as “a recreation director ih the Gulf
coastal area. Your first job is to plan a weekend for

‘/)' twenty people. A1l you know about them is that they are
more or less like you and that they want to -have a good - -
time. . . _ | g

Divide your paper into 4 columns. In the first column:
What .would be the schedule of activities .for the weekend?
In the second column list the facjlities you would use for

afdach activity. In the thirdscolumn®list the equjpment you
would need for each activity. In the fourth column place
a $ sign by all of the activities which cost money.

»

~Place an E beside all‘activities wh1ch use :
petroleum energy (gas, oil). Place a check by all the

activities which can only be done in-a coastal area. Place ;,é:
~an X by all the activites that pollute the marine: env1ron-
men s

1. Did you- 1iat act1v1t1es that you ‘Tike to do or act1v1t1es
:you thought the :group wou]d 11ke7

-~

_ 2. MWhich activity do you th1nk the group w111 enjoy the most7

\\Nhat act1v1ty would you enjoy “thre most? .
3. How many activities in your scheduLe can on]y take place
in a coastal zone? ‘ .
‘4.' Which act1v1ty will have the greatest economic value to
the area? Which will have the least?

.t.,

5., How wou]dyour list. of act1v1t1es d1ffer if this weekend
had been 25 year ago? , , '

6. What effect wou]d-theeiveof the group make in your.pTahs? ?

7. 'Discuss thg economic effect of recreation on the coastal
area. »

r
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o - \ éﬁ . RECREATIONAL ACTIVITIES'

-

Beachcombing Hunting . Sunbathing
A Bicycling Lounging o  Surfing .-
Bird watching Mator boating , ;. Swimming ®
Canoeing ~Motorized bikes ! Tennis _
’ Camping . Oyster cookout - _.Vjsitinﬁ.historical
Crabing Pa1nt1n9 i sites
’ : S : " Visiting archeo]og1ca1
. Croloes | Photogrophy 3 . sites | -~
.§gr1v1sg v-ziontck1ng : -Nalk}ng': -
une buggy ) ailing " Waterskiina
R . - , | ‘
Fishing scuba Diving . Wildlife watching
Fish fry Sea shell co]leoting Others : .
- Golf o Shrimp brail
Horseback riding Sightseeing
. . ) 1) .
1. ‘Place a X by those activities which can only take place
:in a marine environment.
2.. Which recreational activities would your gramdparents
.. have_partlc1pated in when they were your age? ‘ )
) . ' 6. . : * s
3. Why d1dn t some of. the other actlvitles take olace in the
past? . - ‘
‘.,:
N . ‘ . .
. 4. Check each of the actiwities in which you have participated.
'1 5. Place an * (asterisk) by the. activities whléh you have”
' never done and wauld like to do..
« 6. .Which activities depend mainly on natural.resources? . AR
- o o .
7. Which recreat10na1 act1v1t1es requ1re technoﬂogy and -
" development? ) o
- %
= " 8. Which activitiés could have a bad'effect on the environment?
e .‘_, . ) - - ‘ P o Sy BN o
\ VA _ T . | L
¢ ' ‘\' l N . . i -
~ RN () : =




YOUR UNCAREER

*»

We spend time thinking about the future and our “"career."

‘But. you won't be “Jrking all the time. What sorts of things
do you look forwa¥W to doing in yoéuyr leisure time? \Use

‘this page to draw pictures or make symbols of all the- things'-
that you can think of. that you'd!like to do in your future -+ -

time off." (Dan't forget to include possible recreational
activities of the future that may not exist today )
“You live within 5Q mi]es of the coast.

i A

~
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.

L4

soij‘

et




TOPIC SEVENTEEN--RECREATION
A NEEDED AND BENEFICIAL RESOURCE

Read--

Regreation--A Needed Besource.
- Answer-s - sitol . .
. The questions. ' o . . ;
Complete-- ” .
Recreation and the Economy_actiE:;;t"
“Compare--

Youk Recreational Activity's Impact with your classmate

Answer-- -~ ..
P ] .,' . ©
The questions.

o

-

Read“"" .“ J
Pnprems‘in Recreation.Developnent.
» L

Cite and Discuss--

x

L

L4 ~

. Select-- = - . o ' B .
- | A problem of coastal recreation deve lopment._.
Prepare-; _ .

. A T.V. prasentation on the problem you selected.

o . N ) ' .
’ : . «
’ g . ' ' . . /' e
< R - L
(33 '
v T .
) ] ¢ ! .
{) L2
u(.‘b’_

S.

x‘l

An examp]e“bf each 'of the problems in recreation development.




RECREATION——A NEEDED RESOURCE

One of the grggtest potential resources of the Gulf -coast
has little togdo with oil, minerals, or even food. It.is
the attraction of the water:itself for outdoor recreation
_-activities. “Throughott history we have found a way to mix . ~
3 4 -+ : 2 ' -
pNay thh work. , - "f' ) S :
Pleasure and peace of ming, are not small pu
ultimate goal is not produyctiom or work for® |
working or produging.. ~Od¥ goal is to fill es ential needs
and to provide for our.hdppiness. Today we have more free:
%ime for enjoying recreation-leisure activities in order to.
.gain relief from the pressures of living in an overcrowded
“industrial society. Leidure has become an American life-
style. It is more than/Must an occasional hobby enjoyed once
a- year. ' .. I . - '

‘A
R
e

A great deal of money .and time is spent not only in enjoying
“leisure, but also in preparing for it. ‘A conservative '
.estimate is that the U.S. consumers will spend over 100 | ~

billion yearly on recreational activities. This wil]
continue,to increase. ' -
Nationally, over ‘75 percent of the population -lives in c astal
areas and here the rate of growth is greatest. - The rec-, '
réational demand is increasing at a rate generally double that
of the popylation growth. Texas is no exception. Nearly half
of the people of Texas already live near the coast. Those '
choosing the coast for.recreation have doubled in numbers -

in recent years and they spend>$200 million annually for

recreation uses there. o . ' -

The population growth brings  greater -and greater pressure
for recreational uses upon the same resources that are .
. important for-other uses-such as for industry, agriculture;, .
navigation and fishing. Already serious conflicts with other
“land uses are occuring. Can Texas protect her coast from

the exploitation which has occprred on the coastal shores of
other ‘states? From Maine around to Texas and from California
to.Washington, development has, for the most part, monopolized
the coastal, zone. The development of the Texas coastal ‘zone
is beginning. It is the last major source for recreation
and tourism left in the 48 contiquous states. Due to the
demands of <individuals for recreation and tourism it appears -
‘that the coast is a valuable resource from both the aesthetic .
and economic points of view. ~ ' o - L

o

ey

<3
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! 1. "Is recreation a resource? Explain your answer.

{ . - ) a . . .
' If recreation -is a resource 1s it a renewable 0r non;
renewable resource? . ;
2. Why do we need time for recreation and leisure?
L3 ‘* . , ... - I ] N . .. . ° - . _'A i . 3 . . l.

3. Why do we have more time for recreat1on today than we d1d
in the past? : . _ :

[y

o
’

‘ L Will our time for recreation in the- future 1ncrease or
- ' decrease? : - . . Y

] . : . .
. - 'Q- N . . f;

A 4, The coastal. area is attracting many pe0p1e for recrea-
: ' tional activities and it will probably ‘attract even-* More. O
_in the future.« List the assets of the coastal zone that S
“ are 1mportant for recreat1on and tour1sm e s

A . . {

5. Which of the assets are natural resources? . - e %

Which are man-made?

ww—»——y‘ o) . . R . P . P . —
[ T4 - . . * Tee



v. " RECREATION AND THE ECONOMY

._k'

/

e - Select one act1v1ty from the list in the Recreat1ona1 Act1v-

o)

ities lesson you. have done or would like to do for a weekend

L : . Analyze the economicC impact .of the'act1v1ty Write down all
. ) - the items you would purchase for your weekend and include the

. . source of.the purchase. (Don't forget to include eQu1§ment
- food, beverages, 1o ging,Qtrgnsporat1on,_clothes, etc

1}

1. Which activity had the least ecenomjc"impact?' °
- g‘ . . . .

- The most economic impact?

. j '2. . Which act1v1ty Waw1d have the greatest env1ronmenta1
‘ " jmpact? The least env1ronmenta1 1mpact7

~

T

;what is the relat1onsh1p between economic 1mpact anw»
environmental 1mpact7 Is there one’

-

' ’ k . - . t




_stat1on w111 not cut you of f before you f1n1sh

fo -

PROBLEMS WétlQML DEVELOPMENT

. L .
) ’ L . ’
s . - : . ) .
B 3 - 7. ) ) . .
. . . X o ‘/‘ . .

quualTy important as assets for deve1opmbnt are the problems
- of the coastal region. The following have been identified
as problems. of the region for recreat1on tour1sm development

today

-~

0vera11 env1r6nmenta1 pol]ut1on-la1r, water, aesthet1cs

Lack of ¢entralized concerh--state government and r9910n31ff:.

“-' Lack of - p]ann1r|%£nd growth guidance

Lack of pr1va€g“ rship bus1ne§$ and c1t1zen)
reg1ona] pFanning e]opment . .

Lack 0f legal tools to guarantee goOd land usé "
Conflict with non- recreat1ona1 users '
Conflict among recreat1ona1 users

Poor ma1ntenance--pub11c and»0r1vate

Poor . po11cy and management of areas

o

Poor access to beaches

Conf11ct between deve1opers and preservat1on1sts B '.&L_:

L

Conf11ct1ng legal ownewsh1p and regu]at1on of beaches
Not enough parks a d recreat1ona1 areas ” :

~Conflicts . of social a1s—-par1mutua1 bettlng, l1quor N

Lack of portable water\éupp1y

~Public 1ack of“concern towards the problems appears to be’ a

greater obstac]e than the 1ack 0’

techno]ogy

N R

YOUR T.V. SPOT

7 A 1ocaT T.V. stat1on is proyiding. time between their regu]ar

programs for pub11c presentat1ons on these problems. The °

.presentation is to be 3 minutes- 1ong You. may use any med1um_ B
(skit, mu§1c, charts, . songs-, etc.) to provide 1nformation on - .
“the prob]em Select a problem from the. Tist -for your presen--
tat1on You will probab]y want to prepare your script so you.

don't. 1eave ‘ahything out. Time your presentation 50 that the

RN
A .."‘
LN

RS |

Excess1ve haphazard and low- qua11ty deve1opment - if',.t



Read-- |
_-Needed:

Complete--
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~ 1hg1c sEvenTERN--RECREATION

" MARINE PARKS? -

..
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" Marine Parks.

-

£

. © " Design a Marine Park activity.

Your recommendations for the’marine park with your classmates.
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s . " MARINE PARKS

e have attempted to preserve the beauty of land areas by
’the formation of National and State Parks. - There are areas
of real .beauty in the sea as well, but the 1dea of preserving A
.them is slow to develop Yellowstone, the first U.S. National
Park, was established in 1872, but it was not until 1935;
that an area. of the sea was 1ncluded in control of the.U.S.
“National-Park Service. This was Fort Jefferson National
Monument at Dry :Tortugas, 65 miles west of Key West, Florida..
It-was not created for 1ts marine gardens, but for the mass1ve o
fort1f1cat1ons B - o Y

" In. 1971 the Nat1onal Park Serv1ce only had control over the
adJacent mar1ne areas of 10 of -the 47 national parks in:
‘coastal areas. Some are under study for inclusion of the _
marine zones and some aquatic- related areas are . uqder con- A
s1derat1on for add1t1on ' L S
S f .

' One of the reasons that mar1ne parks have developed slowly
is that mak) hass-only entered the sea for recreation on.a
large scale in the last couple of decades. 4There is-a

: , feeling that "there is no -need for’ preservat1on since the
o - resources of the sea are so great. . This ‘9s not true for
- certain fishes and ether marine- organ1sms ane 2hdangered, - . - .
__Another attitude is-that the oceans are a good‘dumplng place A
for wastes. However, a can in a marine garden is-as offemsive
; ~'as one in. a land garden. COnservat1on must. replace-wanton-
. explo1tat1on L f ..f\“ '. ' '

S

A mar1ne park does ‘not have to be all ocean. Any park that
“includes part of the sea can he a marine park.  Large mar1ne g
parks can be divided into different areas. Recreation canp

be emphas1zed in some. .Other. areas could have complete.

-7+~ protection so coral gardens can be merely observed: or photo-
R graphed rgﬂ/flshes watched, not spear‘ed N ‘ :
‘ The advantages of marine. parks are numerous V1s1tors can . - vjfa

be educated to appreciate what they see -and become more
aware of the need for conservation, It will be a sangtuary-
to maintain breeding stocks of . threatened mar1ne organisms
~ -and examples ofthe various marine -habitats. It can serve
“as ‘a-research area that w1lW not.be disturbhed by fisherman
and others ' . S k 2 :

.

. v

'IWA maJor problem fac1ng marine parks once thEy dre established \
is. enforcement.  In marine parks it will be more difficult . e
to enforce the park regulations. It ‘is d1ff1cult to put
“fences ‘around an area of the bcean '

_ “Progress has been. made in the development of -marine parks A '&

iy However, we must increase the efforts to preserve the natural N
areas of .the sea before thev are’ completely eXplo1fed by man '

Y \.. ~. B ; ) : .o ’ ) . ‘ ...‘ ’_- W R . .'_,. - - __- -

wo . S Y B - : "'.’ T . St v
B e | . - ° ) . . . '



w3 .
»- . . DESIGN A MARINE PARK = . % . “

The‘Unﬁted States Park Serv1ce has asked you to 1ocate an

- area to establish @ marine park.. You are. a]so to make, .

-

recommendat1ons about TtS usg. - : : e
Nhat/1s the purpose of your park7

L '&' L '.' e .
For-what hcitivities will the park be used?

-

Listt th1ngs that need to be cons1dered 1n select1ng the s1te
for ydur park :

-

A

What other factors do.you feel are important in establishing
a marine park? e o . o o

e
.
. . N —_ °
. .
q . ¥1-’ .
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. o N E .
- e ~ i t f
et e .
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] R ~
- / . - . '
- \ . o
. ) o
L .
3 ﬂ
- ‘."/
A
. W
~

why are park regulat1ons more d1fffcu1t to enforce -in marine

parks-than Tand parks?- How wa you- enforce the regulat1ons?
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I TOPIC EIGHTEEN T
e - S wkmmmm. L
-. '.. .. . ? _“ o, o EN ’,' '_
'ACTIVITY 0NE-~For the Birds . . . ) |
'Mater1als for Classroog,Use .*” ’ l )
| : Naterfow][Read1ng :"'_ o i T R | 'T--s;_-' j"'_;; .
RN ;«'MaJor ObJect1v1es for the TOD1C '. L ;.;.,‘ AN "h_:”{{?: I

After comp]et1ng the act1v1t1es the student will be able to
T 1.1 :«explain. waterfow] and wildlife as a marine resource} = '

R -, 2.5 reconstruct the reTat1on§Hi'|pf the waterfowl in the marine

' : ~-environment; -

2.6 identify and clarify his own va]ue pos1t1on in rel t1on to-

Co L waterfowl;
2 R 3.2 describe and-identify where techno]ogy has cat sed a chan
o L . -in waterfowl inathe marine env1ronment -

analyze which factors are important in man's utiljzation and’

L 3.3
>y 3.4 'make projections about the future consequences of waterfowl; .
T 4.1 recognize that values 1nf1uence man s use and management of
- “the waterfow] :
Teaching Suggest1ons L o . - B ;'1th' A '_'_ | _ e

. \'"
The purpose _of this 1esson is to have the students ana]yze waterfow] use and
management in relation to the mar1ne env1ronment . - - u.‘g

g

-

. 1. The student will complete the reading and respond to' the questions
(reading and. quest1ons may be distributed the prev1ous day)

2.”.Disgcuss in small groups and/or . a who]e c]ass the read1ng quest1ons

-~ and the: p0551b1e future altemative wh1ch they wrote. A
. .3, Use the waterfow] articles” 11sted in the teadher's section of e o
- ~ Topic- Six to help in obtaining information, Have the student present\the B
. information to the c}asshas though the b1rd is soeakinq. P Y VI
"-{.5' L -4, Add1t10na1 articles: - - '1T. *e_wgg 1-»3_ ':"“-;'-i- S |
- " -Texas Parks and Wildlife Magazine T - -f_ el
’ K New Look at Texas Vol. : 33, No, 9 (Sept 1975) pp 68 N e

A Better V1ew of W11d81fe Management Vo 36 No (March 1978) pp 13—15

-4 . - . - . v KR
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e e T TOPIC EIGHTEEN--WATERFONL . =~ ¢ . .

. . ., . . Readq- " ..__-"l . N ] Lo ] . . . , X . :
Lo e Waterfowl. " w7 S - _ s
"-.“"'- ' Answep..., Ll ' "' '. " _ : o | A :\'\; _s ;\ .

4 T L . - N SN i P
§ . . . . N , . . VooaTee ®

The questions.. ,i B S

S A possible a]ternative to the possfb]é future reading _!ﬂ if .,ﬁ_f'  ;)

- . oo
F ’ : " .. -
L . e L. . . . . vy

3, o . N 3
v ! D C v T . . . ey . B
Lo , . - T
. . . : . - o '

. v ) -a R el . . . AT A IR ] )

Look.up*- " : L S RN : C
' ) . - . ’ ’ ST . E ) - ) T A
: PR " . . -

' - e o - P

)

K 3'" o ) Informat1on about a spec1f1c watef?ow]., Sro T I, oY
i - Present--" d,' T o T

.. The information abqut the waterfowl to the class as though

the bird is speakinq. ;o e R N

Y o :\:" ° * o b "I*'\ * ? .'.‘
Cee o AN artﬁdﬂe in Jexas Parks and wilﬂlife MagaZIne on waterfow] .
- SR :j or. w11dl1fe nanagement in the coas$a1 zone..; I
L " _ _‘“', ) "o . . . o o I T e ) S P
.- _ L . N ‘e ) : -. [ Ad . N . -:" _‘.', . B 4 - . ' ’_‘. . ‘
L Optional e K S VL B
o Teter e e ’

’ . - - *
. ) . D P / : .
- B :
RS . PN ¢ a ¢
FY ‘A . . P . 4
v s . . - 4 ? [
. d B .o - .
~ - .
6 . ¢ " - R . !
" < o . \ I ‘




ﬁast o - B . 3 | : oo

»

Picture in your mind the thousands of acres of marshes and
estuaries on the upper Texas Coast filled with millions of

| -waterfowl. They migrat d South each fall to spend the:

“winter where p]enty of food, water, and shelter was avai]-;
able for them. This was an area of wide-open spaces, very
few. people, no .roads, 0Or fences. Cattle roamed the prairies

- . and grazed on the 1ush green gréwth dn the marshes.

' This was an area where market hunters came to s]aughter ducks

. and 'qeese, by the thousands. They were shipped in barrels

‘to-market-in the cities. of the Northeastern United States. -,
, This was a thriving business Jin“the 'early ‘days. Canvasback
_ducks sold -far.$5.00° per. pair, Greenhead : Madlards a%d Pin- :

¢ai1s so]d for $3 50 per pair. AR
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' ;Mow, picture -the same area today, with its thousands of

people 1iving .in .and-ardund these marshes. Blacktop roads -
.Teading'wn all, directions from .ane area to another from one
city to another Railroads.. run :aCross "the ‘area. Drainage
ditches cut throughOut the upper codst: Land" isafenced with
barb wire and -the cattle are. confined to cer#ain pastures. - |

" There are Jarge rice farms where marshes used.to be, before_”:

the drainage. Large ‘¢apdls cut through the .marshes, With
tug boats pulling and pushing severa] sections of barges up
_and dowm the canals ' : L .

Te]ephone power 1ines runﬂthrougxout the area Airplanes

fly- overhead. Large cities surround the-area..  There are
large industrial plants opetating and more are- being built.
011 fields are developing ih and around these areas. Pipe~".-

- *lines are 1&1 through the marsp. There are automobiles and

trucks speedi g 4hrough.. Insecticides and pesticides .are, used

_° ¥reely on crops and catt]e - The waste :and pollution from a]]

-these flow into” the lowlard, marshés .and estuaries

and bays:, What a wbnder, that we,still have waterfowT contin~ »

~uing: to use such an -area. wi11 they continue?

- Good sound management is. necessary 1f we expect to’ keep ﬁhe
. great number. of waterfowl that migrate .to the coast each
fall. .‘The.marshes' and estuaries on the ypper Texas Coast
prgride Winterinq grounds for waterfowt. .
. 3 _ .
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A Possigre Future ‘ |

Now picture the same area in, the future with good management.
‘The mandgemeqt,can he very complicated or simple. It can be
-expensive.or not so expensive, depending on°the 1ocation of-

" the-rarea and 1ts existing conditions.

!

We wilbl picture the’ management of a 25 000-acre ranch\jn this
area.. Due to c1v1lization ‘having moved in, water.gates are
1nsta11ed .on canals to control the water level, This is done
to. keep a certa1n amount of saltwater coming -into the marshes
‘.and; -with- high tides, to maintain the water in K brackish form
to preserNe the marsh vegetation . o

' There is a large reservoir for open ‘water for ducks ‘and geese,

be used by the hunters, N Lo

«which is good in the dry season.’ Pumps are."installed to fload
“the rice stubble for waterfowl uSe.*Roads have, been con-

" structed and shelled to the marsh areas .for access by the ° ° a

~hunters. Cattle walkways are bu1lt through-the marsh and can .

-t

‘Three hundred acres are set aside as a rest area where huntjng
.is not permitted. This, prOV1des an area where the gaine may -

~ rest, feed and not be. bothered: during hunting hours. This

'"f“*helps keep greater numbers of waterfowl an the ranch

~ Another rénch. regu]at1on is that’ hunting is allowed on]y from
‘sunrise “t@ noon. - This give the game afternoon and night -to

" return from throughout the ranch to feed; rest and find, she1£er '3f3

from hunters on neighbor1ng ranches and marshes

) Hunters are checked in at the gate N After the hunt, the -

huhter returns ‘to the checkout gate and his kill is recorded.
The exact number of" Hﬂnters and ‘number of waterfowl killed
is. known. .Hunters .are "given inforfmation on hunting sites
and_laws and a guidebook ‘which identifies waterfowl. The

.'ranch {s open to the public and a fee is charged. for’ hunting- ";if

S

privileges. Between 16,000 to 20,000 ducks and 8 000 to.
10 000 geese are bagged each year.

In add1t1on to public hunting, about 3,000 acres are used
 for rice farming. Muskrats are trapped, and. 4,000 head of .
cattle. rur on the ranch. _There is fishing in the- reservoir?
‘and some grain and hay 1s caised There also 1is shrimp and
crab farming : _ :

'—‘-, s s

There are problems of tresbass1ng, careless and unknow-
CTedgeable hunters and nutria'.rats destroying vegefation.
_“By good management. howewer, the marshes and estuaries are
preserved The can pave multiple uses with egconomic value.
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_Q_gstions

1. Nhy are waterfowl 1mportantand why should the marsh
areas be preserved?

’ - ' . .
. s . ¢

. .

2:1 MWhy s good ‘management necessary to keep a large number

of waterfowl coming to the Texas Coast?

. . ..
Lo | .
. ) |
s 3 Why is multiple use of the area important?
v
\;
’ 13 e
" . ) s

4. What are. some problems tha “must be overcome to make-'
' the future come true’.f : ‘ - )

-
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. ‘What do you th1n& wil] actually happen to the waterfowl
- . in the future and why? A
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] ~ v 4 ' : ' . %_ .:’ ¢

Sl




-“

. ACTIVITY ONE--Marine Medicine Chest

o Mateniais for Classroom Use'

‘ Teachinq Suggestions

.. . _TOPIC NINETEEN . T
 MARINE MEDICINE CHEST . |

Marine Medicine. Chest A Lifesaving Gold Mine/Reading
Major Objectives for the Topic

‘.

After completing the activities, the student will be ab]e to

1. 1 cite examp]es of medicine and drugs from the sea; '
2.5 identify the marine medicine and drugs that will be’ 1mportant

- in the future; :
. 2.5 identify the consumer: products produced from ‘the marine
‘organisms; o
o 2.6 -discuss ways in which’ nmrine organisms were used for medica]
LR . purposes in the past and at present; S Lo
2 2.6 . identify situations where economic.values are-often in conflict e

» . with aesthetic values;
3.2 describe and identify a situation where technology has . caused
' a change in the use of marine Organisms for medicine

C

‘;.

The purpose of this activ1ty is to introduce the student to marine medicine A

and drug$ and problems associated with the deve]opment of their use.
1. Have the students comp]ete the readings and respond to-the questions
2. Discuss the readings and questions as a whole class. - |

- 3. Have the students share the feelings or opinions that they ex-
<" .pressed «in their siogans and/or advertisement. .

¢
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TOPIC NINETEEN--MARINE MEDICINE CHEST v =, - '+t . fowvs
MARINE'MEDICINE -AND-DRUGS .-~ o il
Marine Medicine (hest--A-Lifesaving Gold Mine: ~ - A
Marine Biomedicine. e B

The questions. - c : R
) |

Slogans'or advertisements s@pting;your fée11hgs'and/dr'opihions“3.-r'
on governments, private industry, defense, transportation, re- - -
creation, mining and other interests'spendinglmi1110nsjof'doliars B
annually. This is spent to exploit the oceans, but marine,mediéine

" and pharmacology -receive 1ittle financial support. - .
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~ MARINE MEDICINE . CHEST——A" LIFESAVING GOLD MINE
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SNy h o . o The Pharmaco]ogy Institute
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Dearfbapt 'SeabOrne, L S | o | '.“

I am unable to come and ‘speak to your group ‘of students
"due to my research ‘schedule. However, I would like to tell
you why I.think that the oceans are a medicine chest. “These -
~marine resources cquld become a 1ifesaving gold mine. ‘There
~are .hundreds of marine organisms that -are poisonous. Each '
one of these toxins and poisons has potential as a meditirde.

-

The” ear11est record of the effect of algae toxins is in the’

Biblical writing, Exodus 7:17-18, where it .describes the-~ nA

waters of tire Nile turning red and the f1sh dying. We know
- that dinoflagellates cause red tides and k1111ng of f1sh

The anc1ent Japanese ate red seaweed to cure: 1ntest1na1 wcrms.'

, The modern cure is a substance (kainic acid)"’ commerc1a11y
prepared from the<red seaweed. Cancer is-not found among,
some of the Polynesian.Islanders. The custom has been that
cancer-victims are given the fluid from a sea worm. Re- -

searchers are finding that substances from marine worms T

pill stop 60% of the cancers in laboratory mice.

The nat1ves of Guam squeezed sea cucumbers into pools where
fish were. The drugged fish would float tp the surface

where they could be easily caught These sea cucumber chemi-
‘cals slow growth in fruit flies, prevent regeneration and

. stop the spread of several types of tumors in mice--a possible

answer to cure cancer in man. They also stimulfte the heart
like d1g1ta1es, a heart drug
N

Present ang Future

Present]y, on]y one percent of our drUgs come from the sea,
Only a-very-small group of the marine.plants: ‘and.anfmats:
_have. been éxamined. .fof - potentda] ‘drugs. Of.:the more. than
2,000 organisms surveyed,’ mostly. from the Caribbean and the
Pac1f1c, we found 250 species with confirmed anti-cangeér
properties and half a dozen thpt could be useful in tHe
circulatory and nervous systefps.  Here the ancient medical
records may be of help. "'The ancient Biblical dietary law. .

in Leviticus 11:9-12 states: "You may eat any kind of
fish.that has fins and scales, but anything living in the

. water that -does not have fins and scales must-not-be eaten

€ .

.- . ! } s . R . 3 . . . ’}‘;‘
. N r . - ' .

: v L Y s £) O . . : N

} . RRY o R A

yooe | ‘ S - B W

T L ?"‘.‘Cf'

519




. " . . ¥ e - Lo e T
. ) e W . L - ;o ) . T Ca® vier,
“ . . AT o Ca . . AR .
. .~ . . - . e .
° N - . PR N T L. . Lo . . 1]
) . . ... .
. E . . ) i . .
' ot P . T : . . s P -
. . - < . -1 . . ’ . - -
- .- - . . .. [N f N B
- .- . . . . . . (RGN
. Q f - . o . . .. . . B
R . - . v . - .
Lo . . Yo . . - Lan . . %
. . . <7 PO .. g . .y .
. ' . B . . H s . < . B
S . = . R . 2 . P A . !
“~ ) PR ) .. [AC e - : N . tE L. '
. N . - . N - Ty et LT
. - . -
, “ .

"Many po1sonous fish belang to the groqp that 1acks scales
and each po1son is- a. potent1a1 drug : . ,

The -toxins from jellyﬁish hydroids, sea anemones and corals -~ *
that cause paralysis and death have the: greatest possibility. '
for becoming drugs ‘for - heart-and muscle d1seaies ‘and even .-
ep 1epsy However at present, we need to dev 10p an anti-

~ toXin. for. these toxins to protect divers v '

"The potent1a1 of algae is h1gh ‘%S a source of food protein.
an ‘ingredient for dental impressio sybstrates, treatment
for ulcers, and a potential killer of bacteria. The
ajginic -acid of kelp collects radioactive strontuim from. .
our body and waterways, so it could be a’ “Vifesaver ‘from the
fallout of atom1c explosions Anather kelp compound holds,
. heavy particles®in suspens1on so one will not have to shake
- " medicines first. There is also a green algae which contains -
"a strong antibiotic. "The toxins of thshd1nof1age11ates which
cause the red tides may. be used to cur bacterial diseases since;
they stop the growth of most types of bacteria. . ¢

i . A toxin from a spail causes muscles to relax-a possible drug
: - for muscle convulsions.” Another snail toxin causes. muscles
to coptract, violently.so one could be the antidote for the ,-
other. A dvrug from it could poss1b1y he]p restore damaged
muscles. : _ L

- Many. poss1b1e drugs exist in the sea, An abalone*(a
mollusk) extract will protéct. laboratory mice from fTu and
polio virus. A toxin from the puffer fish acts on muscles’
and nerves-that receive pain. It is commercially available -
as an antispasm treatment for ep11ept1cs and to relieve the'
pain 6f terminal cancer. The poison from the deadly stone-
fish could aid in treatment of high blood pressure. .The
chemical from a marine worm may betome an-important cancer
or birth control drug. A chemical from the hagfish may be
ab]e to take the place of heart pacemakers

"L e have found a fungus that feeds on sewage that is the source .
of an antibiotic wi g properties similar to penicillin. 'An .
extract from the sea”squirt recently cured 50% of two groups

- ..0f mice with. leukemia and .destroyed *human cancer cells - in

.. tissue culture experiments. The venom of the weever fish

e o s undergoing- 1nvestigation for a chemical that slows the

: heartbeat as a potent1a1 afd ig’ Surgery : N

A chem1ca1 from clam liver stops cancer growth but. on]y if
_the clams are in unpolluted water. So as we pollute our . -
waters we cou]d also be destroying our: potentia] cancer-




curinq ° drugs ; One of the major problems s when the ;.$\

i, ‘chemicals in the sea change, so do the.fluids in the marine*
- organisms. Mariculture could’ help sOlve this prablem Lo

I?Ne have one group 1ook1ng at the remarkab1e properties of p v

chitoson-froém ¢chitin in the, shells of-: shrimp, ' Fobsters and. .
¢rabs. It has amazing wound. healing properties. Therefdre -
it is possibhe: that from tfie: mil]xpns of tons of waste -, .
(skeletons and shel]s) we may make suture materialﬂthatn- L
helps 1n hea]ing _ o B ST

~ We are Just beg1nn1ng our research 1nto marine- med1cine and

drugs and we have a -long way.to go. » It is a long and difficult °

process to extract.and purify chemicals., .Then we must st111 .
find out what the chemical wi]] do for a s1ck human

N Yes, the oceans could be a ‘medical gold mine'- Yet remember
-that we ceuld very eas11y destroy it with po]]ut1on

' B U

“=inc5r1y yours N
' Dr. C. P111 ~ .
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Dear Capt Seaborne . .}t . : ’ . B “;-

_ or, Cﬂ Pil asked me to answer you?. ‘questions” about the'f'“-

._ocean and the medical -information-it-provides us. The" anima1se,;;"

of the sea that are.most curioys to us are those "that appear
to be very different from us, However, altl forms of Tife
carry on many of the same fulctions. Careful study of ‘the

"~ -Tower forms:of “1ife can often. providé clues to what tan go 'VQ:}'
~ g wreng ‘with our “own . physiology. In fact, ‘almost any human '

organ “or system. in need of study will -be found in a s1mp1er; -i

"more convenient form in ‘the $ea. The ocean 1S proy1d1ng

medicine with. some vital, research too]s |
One of the advantages of ‘using marine- Organ1sms 1n our
reseach i that tissues, cells, nerves,_sense organs; ‘the

\dreprodUCt1ve systenf, etc., are easier .to’ get ‘at and study. ;
n];It 1s a1so Tess costly to use mar1ne organ1sms. _

L

Much of our modernrknow1edge of the nerve ce]l has come .
from the.studies of the giant nerve fiber of .the squid. -The -~

~giant nerve . cetl of ‘the squid can be removed(from the animal.
. Tf the nerve cell is bathed in sea water, it will remain

active for many hours in a test tube Th1s makes it a very "

usefu] tool in research. . - L o . ‘

“Marine organisms have been used to study vision for a

. r

’ long“time. -Mhe clam was used to learn about the loss of

“”v1sua1 .sensitivity in" the 1ight (1ight adaptation) and its

recavery in the dark (dark adaptation). ~This helped us learn
how our eyes adjust to. the 10 b1llionfold range of light
intensities.from high noon to tw111ght It was found that

.:jit was possible to dissect the eye of the horseshoe crab and
“ record electrical activity from single nerve fibers. This

,oontributed greatly to our. understanding .of how the visual:

"'.ﬁmessage As encoded and. transmitted by nerve fibers,: and . has

o?‘gaan

::;helped s learn .how our -€yes discern forms and objects. We

do not comp]eté]y understand our vision and disordery of the’
eyel ’y1th the heTp of the squid, skate and other marine .
ms, howeVer, we “have, come a Ionq way. e

.. ;
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! '\r" Fert111zat10n and the beg1nn1ng of development have Tty
oo always captured the 1mag1nat1on of researchers. -However, it~ R
~. 7, was difficult to study .it in mammals since. fertilization and e
S '-development are internal-and few.eggs are’ produced during a.. -~ /¥

reproduct1ve cycle. = However, there are certa1n organ1sm5'
‘that producé many eggs “to be fertilized outs1de the bodg _
‘Th‘se can eas1ry be stud1ed B : _ o ,yn.; L
ST The marine organ1sms %hat have proven .most useful. for T
' study of fertilzation are echonoderms (espec1a11y sea” urchinsy,
. sand dollars, and star fish), molluscs (particularly c1ams)
) and. some marine. worms=- In sea urchins, for.gxample, ‘a female
‘ can’ produce between four million and faur: hundred- m11110n PV
‘eggs in ‘a three to four month breeding season. Lt is S e
§espec1a11y important that the eggs and sperms can be'eas11y S
fertilized in. a, test tube, . So fertilization -and development -~ ' = .
of an organism’can easily be studied. These fértilization RS
studies of marine organisms have great]y contributed "te. the. R
basic knowledge of sperm-egg interaction. In addition, this’ -
has proved benef1c1a1 to cancer (abnormal cel] d1v1s1on)
research and.fertility regu]atlon : i e
By us1ng an oysten researchers -at the Un1vers1ty of Texas~;

. "Medical Branch at Galveston have deve]oped a’way to.test for; - 3
"~ .the“~human genetic, disease, cystic fibrosis. It now ‘tan. be \i..u~ o
detected when there arée-no symptoms present And even‘1n !

1nd1v1duals who are carr1ers S - ,

‘»". . V.: .
. :

Through stud1es of marine an1mals may come answers: to.
"such medical problems as human driving diseases, shock, SN
: sudden infant _death syndreme, diabetes and- stréss metabolism, -~ .
.. In addition: we™ ‘may learn how to_ do genetic eng1neer1ng in . "';wi i
g many “human genetic diseases resulting from.the .absence of o
a spec1f1c enzyme, By 1nvestlgat1ng the . adaptat1ons of
. marine mammals to ‘water impmersion,. we may even, ¥earn more- e
. “about .ways in which man can adapt to prolanged we1ght1essness o
during space flights. The sea conta1ns many organims wh1ch
can he]p ‘us 1n med1ca1 research ' . S
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S1ncere1y yours,
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.:ffﬂ, List some marine prganisms and how they or their chemica]s
' might be he]pfu] to man.'< _ _

£ Tt ) . : . R - ! o ' -

. - . . . L [ . A

- T d . o .. .

oL ant1bfot1cs simear to pen1c1111n? e NG e
‘;.?.: ,. '.A"‘ ": ’ o o ’ - -
’ .‘ ,':.---‘~." ’ ; ' L -.‘_ (e ?.'”.u.. " ,- "..:. : .:’..,.7: ‘. k .
3. HoW lcould marigulture help in supplying marine drugs? . .
4-. Nhy are poiSonous marine prganisms poss1b1e sources of "
druQS? ‘,:. "'.4'!-:-:.. N - ' "‘ . . ‘.: w o

néthmng wrong. “With k1111ng an organ1sm

% - .z-""that could be Yamgerous to man. Nhy might thiS not be a.
PR . good idea? S T . L e
R e ) , o

.:4;5 ” Cite sqme examples o f why marine organ1sms are good

v

-

 »{17:,'For what reasons do you- th.
o ‘have such strong toxins. Th

_ tOX1ns are Much. stronger
_"_than*they need to surv1ve : .
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2. Why should weundertake’ expensiVe research for marine e

k that some very small 0rgan1sms o
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The pUrpose of th1s topic is to. help the student 1dent1fy beauty, knowledge,

.and space as mar1ne*re50urces. S BTN

<

LA I; Have the students complete the readings and reSpond to the quest1ong
" and/or activities. .(Readings may,be d1str1buted -on‘.the previous day ) .gg[w1~'

$
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e s e -TOPIC TWENTY R R
v e oo THE UNSUNG HEROES =~ - . . ws e, l o r el
_ ;,g“.., e Lo I SR e e
ACTIVITY 0NE~~Beauty ST, S el '
‘ACTIVITY TWO--Knowledge™ . .~ .- -, % _ 70 7 7 0 e Sl
ACTIVITY THREE~-Space I
Mater1a1s for~CTassroom Use: < - - N_'{' R T
: Life s Extra§7Act1v1¢y S L ey ",
.~ -Jonathan Livingston SeaguTT/EXper1ence AR et \
L o A Refresh1ng Refil1/Reading '
The Sea--A Source of Knowledge/Reading .. - .~ .
Evidence .is Being Destroyed/Read1ng s DR
_uMy Thoughts/Act1v1ty e e :
. ~City en’the Sea/Drawing .-
“%. . space--A Resource Too!/Reading. ‘ :
... Working Under. the Sea and Homo. Aquat1cus/Draw1ng S T
Future Undérsea City/Drawing . . S
L1v1ng and Nork1ng Under the Sea/Reading el e
Maqor ObJectIVes for the Top1c B o _nffﬁ."'”_ '
After compIet1ng the t0p1c the student w111 be able to S
*1.1_ to exp1a1n why beguty, knowTedge, -and” space . are cons1dered to
- be resources; | - S
2 6 -predict -the futuré use. of the, mar1ne env1ronment as a. source . ;'f
R of beauty, knowledge, “and Space, N et
2 7 * distuss. the influencé of the marine environment: Qn an and~nat10ns
_ N as a source of.beauty, knowledge and ‘spacej - PR
- 3 1. anaTyze man 'S~ role in. the ytilization and management of the
: e T T aomarine env1rdnment in reTat1on to beauty‘ knowTedge and
_ ‘space;
~..3.1 _discuss the 1nterp1av of the many factors (socnological éco~
" nomic, psychological, political and moral) in-man's = *
madﬁgement of the mar1ne*environment for beauty, knowTedge
T . and space; -
L. 3.2 _generate possible future changes in marine resources (beauty, ;
" . ’knewledge, and. space) which w111 be brought about by '
| technology; -
; 4.1 appratse attitudes towards 11v1ng beTow or on.the sea, _ .
4.3 identify and clarify value position ifi relation to beauty, - -
“knowledge, and. space of the. mar1ne environment B
Teach1ng Suggest1ons. __-,' . .,f' . o o
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'f” could divide.into groups and use- the brainstorming, methnd in. thig activity g
. and, then, d1scuss the results. Litpaf--ﬁq U»".a,. L g"» :5m_‘._ ' e

" “on the board thé words aesthetic value?; resourcé?,'physical need?;
" .psychological need?; joy?; necessity?. Discuss with the students,What .
“these words ‘mean, and how they-are reT8ted to the 'word: aesthetic.. After iy

" sea scenes. ‘As the students are 1doking at the scene‘have the des1gnated :
.“student read-"A Refre§h1ng Re¥111 " Then-discuss, the actﬁuity again
| 'wathan Livingston Seagull by Richard Bach, Macmiltian Co. publisher, ‘New -

- standing drama or.speech student). The book is*short.  Yeu might want . e
- to work up-a question sheet to’ emphas1ze the aesthetic, and symbolic, qu; LN
. meanings in-the story. The ¢lass period ‘after the Story is comp]eted e

" The albufm Jacket coritains the words so these could:be: typed for the students

3 o Y . . .. P DT EREEN . ot - . L
e . . PR . : ol . PR o ws N
B "._‘... ) H _,._, -_:_‘. . . b B " - }o \ :b/ .

2. The Llfe S Extras activity 1& to help students understand the sea 1n : gﬁa- ;
terms of aesthetic valueiand as a:sourceof - inspirvation. ;- The students - :

— \'.':"

-3;t You m1ght appoint a good reader to reheaVSe "A Refresh1ng "*f:"ﬁ k'_”ﬁ 3
Refill" .outside of clase At the beginning of the, activity have‘written S

a brief’ discussfon project .from a slide or €ilmstrip one to ‘three beauttful

o R - .‘.‘]

For ‘tTie- Jonathan L1y1ngkton Seagull Exper1ence have the book dun~ pggﬁ;c-}

York or Avon: Books | (papevback) ‘New'York, 1970, available for the, students
‘to read--<or have the story taped by a good narrator (possﬁbly an, out—

could, be spent 11sten1ng to Neil: Daamond s album "Jonathan ‘Livingston Sea- . _
gu]l“"' The music is impressive-and meaningful after ofie has-read the NEPRIRREE
book. Students could.be asked to ¢lose their eyes.and v1sualize 14 -
gufl's flight during "Skybird"™; to "feel" the 1one11ness dyring: "Lone1y L
‘Looking Sky”; to "feel" the presence. of the Almighty during "Be"; etc.- . o R

-to go over after first: 1lsten1ng and experienc1ng You may dévelop. your

own variation and use other music, books, poétry.,: etc,,about/fhe sea. e
Afterwards the students could develop . their.gwn.activity. us1hq musfc, o
books , - poetry, dance, etc. . as a fenm of eXDrES$1OH ui B LT

T ‘_. ' .
*’ 3

s5. The Knowledge act1v1ty is des19ned to rem1nd students of the knpw- ¥

ledbe of both our past h1stany and-in deve]opment of’ new 1deas and RS

technology E Do R e B A ljﬁ

6. Add1t1ona1 Reference . - . o o :}z’we e

The 0cean WOrld of Jacques Cousteau Vo lume 13-—A Sea of Legends | A
R ’ ) .
,‘ _ n: . g* 5
: h:- ' * - SRR . -

g
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TOPIC TNENTY~~THE MNSUNG HEROES _' - T e
A BEAUTY ol _qw B : - .
Comp1e§e~- A B . _'J.'. L Ca -
- Life! S Extras act1v1ty. 2 L s Y.
Read and’ D1scu5s-~ o R LT ; L B |
A Refreshing Ref111 . I S
" Read-- f i "" : “ ~?‘“" - N .~;q’i, SRRNREE
Jonathan L1v1ngston Seagdl] by R1chard Bach‘ R ' :
Comp]ete--'- B . ‘“" A \
. Jonathan Ljvingston §éqgu11 experience. L o
Listen To---: o »‘i* BEN ‘ S P o t;.'ﬁ
Neil Diamond’s-album Jonathat L1V1ngston Seagul] and v1sua112e the A
gul] S f11ght dur1ng the d1f?érent segments. e T
Make-- - P e e e S
A sketch of a design, for a_future bu11d1ng based on: a seafshell )
Find-- - S ' 52
" A poem, p1cture pa1nt1ng, song, story ‘or music that. 111ustrates the 3
sea as a source of inspiration to the writer or artist - 0
,57737‘8--' T, e ') ‘- ' S >." : -
"~ . It with your classmates. e s
Present-- - # : "~ ¥ “ |
S To the class. art ‘poetry, 11terature, sonq‘br music which 111ustrate
i the aesthetic joy or inspiration the sea provides you. It may be. .
your_own creation or work done by a .writer qr artist which expresses
' your feelings. 7 S .

4 : i
o L]

F1nd Pictures-- N _
-0f marine organ1sms especially sea she]]s. lse these for jdeas to

des1gn future buildings. - o , e

t ’ - 3
N «
c / et -~
1 4
¢ 2
! :? ‘ 0
" oA
N
¢ ,."
; A
! ‘
' b - '!,4
« . . N L i
L2 e *
. - i .
{ D} 1 ‘
> 3 LR ¥ v .
\ uo)_"l ; »
[ - tL [ '



. ;]} . How do you.refill your‘crg§tive springs? 'In other wopds,
- . ~when the hectic schedule o '

."\ :

'.“ _:\X - | “ |
I"\' \“*\ “ r r] . -

iU F LIFE'S EXTRAS

your daily activities gets

- to you,how do .you relax, unwind and renew :yourself?

{
®

2. Does nature play
' If. so, explain,

3. What i% beauty?

\

‘What does béauty

. 4. Does beauty play.
If so, explain.,:

>

*

C- <
-.v""lt-

a role in your re1ax1ng and renewal?
-

R I N , e
.mean to,ydu? - ¥

a role in ydﬁr\relax1ng and renewal?

.5. Is beauty necessary or .is: 1t JUSt an extra. (something

.

Make two lists:

Necessary Marine
-Things

B . - .
. Ll \
» - N

you could do w1thout)? yj, e S

one listing marine things. that are

necessary. and the other th1ngs that
are extras )

fﬁL”Q_ E Extra Marine
/ St _ Things

%
. '
gl

Py

fl?§ﬂgﬁg your lists_with-yoﬁrfclassmdtes.

LE

£ L o

S
. .if.ﬂug

. o
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A REFRESHING  REFILL

. ¥
¢

The sea's greatest treasure is not a monetary one. , The.
greatest joys are those of the 'heart and the sea can flood
us with an aesthetic joy. The sea exists to nourish us not '
only physically but spiritually. It can refill our creative
springs. - PO T
Frank Lloyd Wright, the“great American architect, told his
_students to examine the designs in nature, expecially those
in sea shells. The housing of the marine organisms. may seem

lowly when compared to the great buildings ‘constructed by man.

" However,; the marine organisms have inspired form. to matchy
the complex function. Man's structures often lack inspiring
form.. The sea provides us with needed inspiration.

The sea provides a much needed escape and release from our
.hectic lifestyle. It draws us, capturing our attention and
imagination, The .sea is an inspiration and has been through-
out the ages. This is seen in art, literature and song. -As

our urban areas-jncrease, we will need the refreshing spirit-

ual refill of the unpolluted sea even more.

.-;_)_,'-

- 529
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JONATHAN LIVINGSTON. SEAGULL EXPERIENCE

S e ) ' -, : Y 2 ' _'
/ e G . - E . . . . -
A ' S

_Obtain and read the .book Jdnqﬁhan'LivingSton SeagulY by Richard'Bach.

Identify the aesthetic and symbolic meanings.
e - .-._ | . . . ’ - « .

&

b
. .

“What emotions and feelings does it ekpreﬁs?

~ What..does the bodkfsay to you individually?“

)
Obtain a copy of Neil Diamond's album "Jonathan Livingston Seagull.".
Listen to the album and" experience (see, feel, etc.) each.segment. .
Visualize the flight during "Skybird"; feel the loneliness during-

‘"Lonely Looking Sky"; feel the presence of the Almighty during "Be";

-etc. Sglect three segments which impressed you most and briefly

.~ express your personal feelings-and the meaning these-had for you,

/ - . <

U ¢ . \

o vy :

! | | T S
. . . . . o

€
- »

- Share -and discuss the experience with your-classmates. - «
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TOPIC -TWENTY-=THE- UNSUNG HEROES _
 KNOWLEDGE- »
~ . B : E | - :
ARead and D1scuss-~ X
. “
“The Sea-A Source of Knowledge . ' v
. Evidence is Being Destrpyed \
Complete--
The My Thoughts sentences.
© Share-- o _ 17%3\’ - L
Your sentencés with youf classmates.
Optional
Read--~
’ "Glass Treasure From Aegean,". Nat1ona1 Geographic Vol. 153, No. 6
. (June 1978) pp. 768-793 '
"The Sunken Treasure of St. Helena" Vol 154, No. 4 (Oct. 1978)
pp. 562-576 : o _ '
. LY
- ' \
) 8 .
e e °
“
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S i
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v d v
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THE SEA-—A SOURCE OF KNOWLEDGE

-

&

. Early man could not have conceived, even approximately, of

the oceans as we know them today. Even today we still have °

"much to learn from the.sea. The greatest resources of the séa

- are the aesthetic and intellectual’ joys it can flood us with.

’

,Marine Geology

&
N . . -

4@ 3 .
-Marine Archaeo]ogy s o - co — o

/

el
St

Mar1ne archae]ogy can g1ve us a g]1mpse of the technology of
a period and the l1ife of a seaman at that time. The ex-
cavation of the Revolutionary.War ship DEFENSE will give -

us a view of the life of:a seaman and the technology during
the Rewolutionary War: The artifacts provide ‘information on

» the story and daily 1ife- of the Colonial period not found

in books

There i's an excavation of an 11th Century shipwreck which
was carrying a load of Islamic glass when it sunk in 100
feet of water off the southern coast of Turkey. It has
provided evidence of important. changes that took place in
wooden hull-construction and design at that time. It may
.tell of the ship's port.of origin, .her destination, the
route she took, who the people were, what they traded, with

' whom ‘they traded and what 11fe aboard an 11th Century vessel.

was Tike.

P

Marine Archaelogy will he]p to etermine the 1ocat1on, age,

- construction techn1ques and overall de51gn of ancient ports,

It will -answer many questions of\ man's.. past hmstory and his
“relationshp with the sea which we can Tearn of in no other
way. It shows us.a Tively world. that has vanished. - -t

A

‘The sea is level but the surface of the ‘earth beneath thé¢ sea

is as varied as, the more familiar surface of the land. There

are rocky mounta1ns, -muddy p1a1ns, Chasms, cliffs- and canyons
\

_The rough jigsaw puzz]e fit of the cpnt1nents f1rst was

noticed when -the New World was mapped in the 16th century.

In the last two decades, scientists have found new eyidence

to support the theory that the continerts have @rifted apart.

The proof of their theories came from:the sea. They dis-"

covered the Mid-Oceanic R1dge, sources of earthquakes and

the reversal of magnetic fields and found and measured the

-movement of continents. Accord1ng to the thegry of conti-

'nenta1 drift, the continents came into their present pos1t1on'
by the spread1ng of the sea floor between the great land masses.

The sea is heélping to decipher the or1g1n of the earth and the
geological events that followed. .

L

" . i . : A PR ‘)
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. "invisible messages” produced by undersea creatures cannot be

L M R A R L S M

v

Medj¢ine'and Drugs ' | ,

The animals of the sea that are most curious to us are those

that appear to be very different from us. However, #11 forms .

of life carry on many of the same functions., Careful study of

the lower forms of life can often provide clues to what can go
wrong with our own physiology. TIn fact, almost any human organ L
or system in need of 'study will be found in a simpler, more con-
venient form in the sea. The qcean is providing medicine with
some vital research tools. | . ' o

Obviously, marine drug discoveries-involve only a small part of.
the organisms <known to live in the seas. Hundreds of thousands .
are waiting to be understood, appreciated and used. The knowledge
the sea provides us in all areas is definitely one of its greatest
resources. ‘ ' ' '

Invisible Messages " . -

Marine organisms héve especially well developed nonViiua1 senses,
which-are-able to receive "invisible messages," Many of the

read or understood by man.. We are only beginning to comprehend
the range of "invisible messages." We are extending-our senses
with the help of instruments. JThe sea is just different enough A
from land to be loaded with helpful hints. Replacement- senses '

. are inspired by the sea. In Britain scientists have built

acoustic goggles for the blind which transmit and receive Hltra-
sonic sounds, very much the way dolphins do. Theyenable a
sightless man to "see with his ears’, ' '

As we deVelop our capability of tuning in more and more t0'the)
oceans, we expand our intellectual horizons, our sources of

“inspiration, and our artisti¢ and philosophical creativity, ~
Yes, the sea is actually a treasure chest of .unopened knowledaqe,

. .
\ - .
\
\ ’ .
N a2

D v‘)‘)!' ' W
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_ EVIDENCE IS BEING DESTROYED:

5

5 .

Many changes that result from cultural ‘and technologica]‘
changes affect the interactions between man and: his natural
environment. . Indicatjons of these' interactio are records
of the past. They are rsiources They are  ymportant for’
cultural, scientific, hetic and psycholggic 1 reasons,
This ev1dence is-continually" be1ng lost -

In spite of our modern techno]og1ca1 protection f om the
~natural processes, many lessons gan be 1earned frolp a study

of the past. Indianola-might have been Texas' great port city,

.but it was destroyed by hurricankes in 1875 and 1886\ There
is a lesson there and in the Ga}veston hurricane of \1900.
There are lgssons. to be 1earned from man's coping with the
drought years of the 1870' s, the 1930's and the earl 1950's.
There are lessons to be 1earned from the uncontrolled
actions during the .boom years of oil* gushers and sp11i

The flaring of natural gas in the coastal 0il fields dur1ng
the early-1900's was common. ,A]] these show how mah has an
impact on the env1ronment and how the environment exerts an’
1mpact on man. - r . _ !

It has been estimated that one-third to one- ha]f of a]] ‘
recorded archaeological and historical sites in the coasital
_region have already beén destroyed. Less than one percent

of this area has been studied to locate evidence.of the

ast.- The submerged areas of the coastal region are almdst
tota]]y unexplored. It is difficult to predict where a

great new archaeological resource or a historical resourge may
'be’ found on land. It is also’ hard to pred1ct where evidence
may exist on submerged lands. =~ | .
) '

It is in our best interest to Tearn from the past and to
benefit from past- experiences Therefore, any sites with .
evidence .that provtde a:lirfk with other times and other peop]e
and ‘the 1and are valuable. : .

"4‘

L4



Knowledge of the sea(in'thé<pa§t was important to

» -

”

because

~ i . . i . ‘l' l‘.
- Knowledge of ‘the sea is important to me tgday

—

Knowledge from the sea.is important to the world - ' o

. .
b f
£
- ka RREAN
P T
Vg

h
$ .

;. " In the future, knowledg€u¥rom the sea = ' - ="ﬂ g

2, .- . B . - . e e
' N
. - LY ‘ e
Therefore,) 1 feel
/ Y R i - o
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. I wish ‘
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I will . . L. €
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DA E TOPIC TWENTY - THE: UNSUNG HERO;S': . .
] o - | o SPACE - T
: ‘ ./ ! S 3 v
_ . . S S . = S . :
Look at-- : “"?“, R Lo T

Draw1ng of Floating.Odty of the*ﬁyture. S L '. LT
Draw1ng of a Man-made Istland. . ‘.=~ . K

‘Read-~ - R | SR TR LA

[ .
Space-A Resoyrce Too! . - e

List--

’ ¢ ¢

. . " Possible uses of the surface of the sea. f

Make-- . v e o, '
Sketches of your designs and ideas for the use of the sea'é surface.

Look at-- L .
‘Pictures of work1ng under the sea and Homo Aquaticus.
A Euture Undersea City
Read and D1scuss--_

L1V1ng and work1ng Under the Sea. '

{ Read--

; . An article on living and working under the sea from a magazine or book.
i . - ) . - . R

Imagine—;' : . '

. . ;o

What a day in the future(?OOﬁ) wou]d be 11ke if you 11ved on the sea
or under the sea '

. Now write--
»
N | short story about your day You may want to 1nc1ude drawings, -
Ve . e K s -~ .- L4 P NP ; . Y [N o afe e
\ ¢ ’ - ¢ ' ¥ ’ . ]
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3

"~ SPACE—~-A RESOURCE TOO! . . =

‘The surfacefof the sea 1tse1f 1s a natura1 resource for a

.space-starved land.' ‘The 'ocean is-only a space like the land.

The use .of the ocean surface. away from land for. power p]ants.

cairports, cities,. industrialicomplexes and resorts redyces
the ‘threat df destr0y1ng coasta] estuaries

y

‘ +
&

_Ihe*nutrient rich Waters of the coasta1 area are the nurseries

-~ fdr a majority of the marine. organisms. The filling invof

these areas for building beachés, hotels and industrial ‘sites

decreases the survival chances of the salt ‘marshes -and

estuaries. °'If these structures were Quilt gffshore, the .
deticate coastal ecosystems could be protected. Indications
are that the energy. costs of 1iving~pn land are much greater

on.-a water env1ronment oo . N

- S
T
.. . '.‘.Q

The United States was once an- ocean. soc1ety . The sea was'a -
daily part of lives. "It was a source of cheap “transporation

- for goods and people. The hous1ng was next to .the port and.

the: sea. In the future ve may again’ betome an ocean soC1ety;

.

The: U.S. Federal Av1at1on Administration? 1s cons1der1ng the '

. designof floating term1naTs, mnd several groups are involved
. with flpgating cities. Several countries .are alréady begin-

"ning to build art1f1c1a1~1ﬁgands These artificial-islands

‘will be used for power*pla
. plants.,, ports and resotts. « Along with the plans for f]oat1ng

s, airports, cities, industrial .

_cities there are p]ans for-floating high.rise structures and-

*cities on stilts. ~The maripolis “(marine c1ty)'1s a poss1b1e -
- future sotution to our tand - space problems. :

;.'Make;sketches of your:1dea§.mia. P . )

4 £

f.Th1nk of p0551b]e uses of tne surface of the sea.

-
7

s
XN

-)" . ’ - -t\. h

"~ than on. the sea. There is.no octupat1on that camng; .be done'_;

. -t
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DAL AR AL At

LIVING AND WORKING UNDER THE SEA

“ e

o . i ~

‘We have greatly 1ncreased our ability to do things under
water-in the. last few decades. -Prior to 1940, a diver could
. only dive with a lungful of air and, work for a few minutes
- "at a shallow depth. The development of the aqualung by.
_ Jacques Cousteau and Emile Gagman during World War II freed o
~ divers from cumbersome diving suits and .air hoses. With '
this diving became a sport. It opened the shallow waters to a
who]e new fields of science and eng1neer1ng :

A breakthrough in deep d1v1ng was made by P1ccard, who in
1948 developed the battryscaph. This dllowed.'man-to go down
o . into the deepest parts of the ocean. Since then many other
:types of submersibles Rave been developed, wh1ch 'can work
almost anywhere S . '

“Some underwater tasks requ1re pro]onged .diving, involving:
physiological changes that requiresvery slow ascent to the -
surface. Now pressurized, salf-contained living and' working
'» - - .spaces have been built so the diver does not have to spend

.- .- -so much time going up and down. These devices are called .

* Sealab, Conshelf and Tqktite. Scientists have lived in and .

worked out of them fori¥several months at depths of fifty '

feef and for weeks at a greater depths. There seems to be
. .no reason why larger underwater habitats shou]d not bé put
' 'to use. .
The-underwater habwtats make a d1fference in the k1nd of
observations that can be made. To the underwater inhabitant,
organisms become individuals whose complex relationships _ are
. . ’thevkey to their survival,. The next- step in underwater: ex-

' p]orat1on is to move our laboratories .and classrooms to the
marine environment, Classes in the future will be conducted
underwater, where the action is. .

. L |
_ Submarine farm1ng, effdctﬂve monitoring of the ocean; under-

o sea mining and industrial work will increase. Man's use of
diving suits, submarines, underwater habitats'and innovative
dmethods of deep scuba diving will help man work on and become
more familiar -with the continental shelf. "A suit called Jim
fs used to retrieve and, repair oil-rig equ1pment 4qn the. Gulf
of Mex1co It enables one to work at depths as deep as 1,500

“feet: Dry chambers or ' 'cellars"” are used to allow mren to

"make .offshore repairs on 0il wells in .their shirt sleeves.

These cellars are less expensive than. platforms and can be )
uded in water too deep for platforms. , >

-

A Y
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"'?he sea is a11ve today with more .things than marine organisms

moving afound beneath the syrface. Now a new breed of adventurer
is plunging deep beneath its surface in a search for knowledge of
the sea and its treasures. These new explorers are pushing back
a mighty frontier that has more promise for’ pract1ta1 use than

- does outer space.

The sea. is -a hos@11e env1ronment for man, the land- dweller who uses
lungs to breathe a\r There are men who look forward to.the day.
when they will no longer belong to the'land.but will become .true
dwellers of the sea complete with artificial gills. perhaps ‘we L
will experiment until we have medically engineered Homo Aquaticus.
He is a human being who-has been medically #ngineered to.live under-
water without oxygen tanks. He“has undergope a surgical operation’
which replaced his Tungs with a unit contafning & Spec1a1 fluid
which furnishes oxygen tae his circulat system. He can travel

‘as deep in the sea and as long as he likes. He cannot breath a

gas. (air) and he does not have to worry about the "bends" or

-other symptoms of nitrogen narcosis or decompression trama: “He

would be at complete liberty to live in the sea, to play, to farm,
to repa1r undersea machinery and to supervise research

Today's ‘man is.rnot wa1t1ng unt11 the day of the g111ed f1shman to

go exploring beneath the 'sea-or to.perform surprising tasks within

its depths. While he is still a land creature, he is creating new,
tools, new techn1ques, new sa%vage equ1pwent and new ways to stay
be]owxand work on‘the ocean floor. ' . :

1
.

He is des1gn1ng1houses in wh1ch to 11ve wh11e there. So in the
future, fast undersea <cargo ships will take the-shortest routes
to deliver goods-to you from any part in the world, going under
the poles, rever coming to the surface between ports. Or--
perhaps you will become. aquatic adventurers vacationing in a

”resort under the sea instead of beside ity . of go off on a world
-cruise in a 1uxury ‘ssubmersible; or- 11ve and work in a city under-

sea. “; . ‘ - . N
. A . » o - . v

" Think. of the poss1b1e uses of the undersea env1ronment Make
- sketches of your ideas.. * = o N ,
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ACTIVLTY ONE--Simulation: “Shoreview - .
ACTIVIYY. TWO--International Sea Exposition’ - . ’
e ACTIVITY THREE-~My}Fee11ng§'About It Al1L

Mater1als for Classroom Use: : . g 7

L8 -~

Coastal Management Reports/Read1ng
Coastal Problems .. C e
~Coastal Management Authority N C
Basis for Concern . M
Shoreview City Counc11-Act1on/Read1ng
Aerial View of ,Shoreview Area/Sketch
Instructions for Simulation
Role Cards For Simulation
. ; Information Sheet. . - . ‘
International Sea Expos1t1on/Instruct1ons
.. Say It With Mus1c/Act1v1ty
Self Contract

v ‘ Ma@or ObJect1ves for the Top1c

After completing the act1v1t1es rthe student W111 be able to

> .

2.3 infer. that envnronmenta] prob]ems do not have simple answers
: S Y and that-many factor$ must be corisidered;
“ . ~~ x3.17 explain the factors which must be considered when attempting
‘ « to live in harmony w1th nature in se]ected marine
env1ronment'
< 3.3. 1dent1fy activities .of man which would have the. 1east detri-
S mental .impacts on g1ven marine environments;
3.4 devise a plan ‘for living “in harmony with the env1ronment in a,.
" selected situation; o :
3.1:4 plan-a display on the past, present, and projected future
‘ importance of marine resources and their exp1o1tation and
management;
4.2 select-personal goals in the interest of preserv1ng the marine
environment and. conserv1ng mar1ne resources. . -

‘Teach1ng Suggestions:

w
K2

The purpose of this 1esson is to have the student think about the factors
that must bé considered to determine how one would go about living in harmony
with the marine environment and utilizing marine resources, while at the.
same time considering economic, political, social and other pressures which
cannot be ignored. The student's values are being confronted in a very real
manner and he is given the opportunity to affect other people's actions by
prbducing a préesentat’ ich will be heard and seen by his classmates and
‘ which has the p0551b11 of being seen and heard by the public.

ERIC - U 450 7
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-~ the 1nstruct1ons to meet your c]ass needs). - SO

fe ’ - ) ' ) . -’

activities at ‘the beginning of the unit. The students may alrea%y have
been assigned sections for the International Sea Expesition.with ¥0pﬂe

Twelve and have been gather1ng material for the d1sp1ay

-

2. The class periods for activities one and two are greatly var1ab1e
You w111 need to decide this .in re]at1on to your objectives and fchedule.

,

3.- Havey the “stud¥nts read and d1scuss the coastal management reports. Vo

Then discuss the instructions for the simulation roles.f (You may vary -

P

4. Have the students draw. for the1r roles. (Separate the“Cards into male

and female yoles for the:..drawing.) Emphas1ze the importance of the -
students playing their role. to:the hilt: You may even want to.award -
"Academy Award-Oscars' for the best. performances Provide an-activity -

time schedule for the students: to.aid in their eonduct1ng the SImuTat1on. .

Remind them to apply all that they have l€arned in previous lessons.
‘A background reference is "Can We Save Our Salt Marshes?" National Geo-
graphic Vol. 141 No. 6 (June 1972) pp.. 729-765. .

~

5. The quest1ons and discussion at“the end.of the s1mu1at1on is very
critical to its success and culmination. This i5 an open ended simulation
game fee] free to add. scenar1os as class 1nterps+ dictates.: :

6.. For the Internat1ona1 Sea Exposition your students should have

gathered information and planned for several weeks beg:inning with Topic /:

Twelve. Being quite serious, make arrangements to have the displays
set up in an area wheyre they can be viewed by the community. This -may
be in a bank, local shopp1ng center mall or othtr area where the

1

- public could view them in your community. . Announce“the dates of the
 display to«the class before you begin thJS topic. Then make®ure the

local news media is alerted to the display.

7. You may even have thelsublic évaluate or vote on the displays. For

example-most anorma€1ve est use of musjc,.best art work, most attractive

and etc. _ _ N

«
»

8.% If you have more than one class -of students, you will have to determine
some way to develop display groups in each class. to®avoid duplication and

" neqlect of some areas. °~ ¢

g These activities are Timited on]y by you. (Remember public awareness
of students' learning is beneficial to education and your students can
help . deve]op a marine-literate public.)

P U P  A

1. The students should have been made aware of these two cuTm1nat1ng '\'"
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" TOPIC THENTY-ONE=-RAP UPL . » . © .-
SIMULATION SHOREVIEN s - "

Read and. D1scuss--" S -_,_ B _
. ' 0 " k.-ﬁ\, h‘q R S e Vo AT ._ﬂ'; [N a;;:-'f : ..

Coastal*Management Reports on: R S S

Coastal Problems . 4’ : ‘ o “

Coastal Management Author]ty
_Bas1s for Concern :

] A ‘ S -
: Optional " . P L ot
e ‘Read»_—' T A - v L. e
Article “Can We Save Our Salt Marshes?" National Geographic, Vol. 141,
No. 6 (June 1972) pp.” 729- 765 . o _
b
Look at-- AR |  ' | )
Sketch of aerial view of Shoreview area.
. | . ‘. | ." |
~ Read and Discuss-- . A T . -
. e Shoreview City Council Action. ' - : ' S
' -Instruction for Simulation: Shoreview. ' )
s“. .
Draw-- .
Card to detgrmine;the roTe you will play in the Simulation game.
Complete-- - S - ) | "
: The descr1pt1on of the ro]e you will be acting by complet1ng the !
information sheet. 3
Play--
-i Your role in the activities of the Simulation: Shoreview.
Answer--
P4 .
i ueshons.
' )
).
“ .23 ' .
! " .' : \




. The Texas bays-and. estuaries Are a grea¢ puh11e resource,

| Genéra]ly, these waters can handle-heavy uses’ w1thout any

.uses. Heavy human demands on critical natural areas such. -

_cha1ns in-the marsh and adJacent bay areas.

. uses at the same time. However,

COASTAL MANAGEMENT: PROGRAM.. REPORT
- COASTAL PROBLE,MS o
T k _ ) ‘ .

L] . . . . .\“ ) e’ . i;'

‘*A c

They: provide' habitats for fish, birds, ‘and other wildlife.
They contain important archaeological and historic: sites; .. =
andi they are . scenic. assets The bays. and estuaries also’ provide
for: many human uses. . R

f 2

bad effects, .but they are not all equally swited for all

as t1da1 marshes and submerged grass areas cause prob]ems

T1da1 marshes produce twice 'as much-dry organ1c m;terya] ’
per acre per year as the best farmlands. OQOnly tn0p1ca1 radn”

“forests, coral reefs, and some algal beds. produce more.

This high level or product1v1ty supports extensive food

Because ‘of the high. productiv1ty of marsh p]ants, | t1da1
marsh can use high levels of municipal and industrial wastes
to produce its organic material. Tidal ‘marshes serve as:

-6

" nursery ar&as: for estuarine gorganisms, a variety of fur

bearing an1mals, gadme fish and waterfowl, 1nc1ud1ng severa’l

. "endangered species."-: Tidal marshes. a1so aid in erosion

control by absorbing wave energy and servé as temporary . o -
f]ood buffers. . _ : B A oy

Human uses supported-by the. marsh system include:

waterfowl management and hunt1ng

livestock grazing

commercial and sport fishing

waterborne transportat1on.(channe1 dredg1ng)
recreational and.-aesthetic- enJoyment

mineral production

mariculture and waterfront land development for resorts
recreational and sec0nd homes :

-~ .

It is unlikely that a marsh Systet could .handle all of these

arsh systems. can pr0v1de
many values at the same time, and even land deve]opments'
can be designed to minimize the1r adverse impacts’ ‘'upon the
total‘marsh system

o

'Because of the role the marsh pla;s in the production of food

for the populations, both inside and 0uts1de the marsh, any- *

thing that affects ‘the natural flow of water is harmful These v

include: filling of sea grass areas, poorly planned road em-

* bankments, d;tches and dredged material dump1ngs

"Anotheruintensive human use is the dredging of waterways and .




.50 shallow that dredging is-essential so. large ocean-going \ ‘

placement are on the Tgcal environment and organisms,  These
_act1v1%1es also have: 1nd1rect and 1ong -term effects, 1nc1ud1ng

"levels and stediment distribution and m1qrat1on of ‘Varidus-

"mater1a1 may reduce the productivity of oyster reefs, marsh
~ areds’and open bays far from the site of dredging. Channels

.~the -turbidity of -watér so it is harmful -to marine oerganisms.

create new marsh:rareas. All, these must be taken irnto con-.

the p]aC1ng of dredqed mater1a1s 4spo11) Texas bays are

ships.can enter. .The direct. eﬁfects of ‘dredaing and spoil

changes 'in bay circulation patterns, erosion rates, salinity

-

marine organisms. Changes in salinity levels and suspended
must be redredged.” “Poor placement.of dredged material may -
unnecessarily cover b1o]og1ca1]y productive areas or increase
Somet1mes the dredoed mater1a1 conta1ns po]]utant%

Theﬁe are pvoblems in f1nd1ng p]aces to put the dredqed mater1a1
However, proper p]acement of dredged. mater1a]s can actual]y

Jderat1on when planning the placement of, dredyged mater1aT R

Solutions that are consistent with 'local env1ronment, socya],'- ;,Q"
‘economic or po11t1ca1 cond1t1ons shou]d be -selected. , a//_ ‘

-

COASTAL MANAGEMENT PROGRAM REPORT

. CUBRENTMANAGEMENTAUTHOR”Y . e
Most of the management decisions affecting the coastal area are
made by private interests operating in a market economy. The

private sector, from the individual. citizen who shops in the

grocery store to giant corporations, makes most of the decisions
that affect coastal use. Such decisions as what use will be
made of a part1cu1ar tract of land, what product a plant will

manufacture, or -what crops will be planted are made by 0r1vate + i

dec1510n makers in reSponse fo market forces.

When public prob]ems ar1se from private decisions c0nce$n1ng the
use of coastal resources, it becomes necés ary for government

to intervene in the market economy.. For example, water pollution
that results from a decision made in the private sector is a
problem that cannot be solved by the private égizzpaalone So

the government steps in. Although federal and s e governients

have coastal regulatory authority, most governmental decisions
regarding the coast are made by local governments. Some local
government decisions are shaped partly by the guidelines and
regulations issued by state and federal ‘agencies.




COASTAL MANAGEMENT" PROGRAM BEPORT 7_
e ’ - BASIS FOR.'CONCERN |

4

N . : " ' , ) L. )
The abundant natura] resources of the coastal region contribute e
“to both economic- development ‘and the attractiveness of the coast™

“as.a place to live.. As - a result, the Gylf Coast of Texas is"a
.major contributor ‘to the prosperity and well-being-of both the
state and -the nat¥on. -'It houses -40 percent of the nation S
petrochemical industry and over 20 percent of the nation's re-
fining capacity. .In 1972, its combired agricuTturaT and fishery = ..,
‘production was over $700° miilion, and the 2,500 miles of shore- - -
~line brought nearly 10 millivn visiters-to the state. " The -petro-
~leum, petrochémical, and agricultural Sector$ rely heavily upon .

" Texas ports..and waterways for transportation of their products
Three- fourths of all goods shipped from Texas t& other: states
travel by water o

e

B L
The popuTation and economy of the Texas !.ﬂi’Coast have grown S
rapidly over the past decade. This growth rate is expected _
*~ to continue. The natural Systems of the Texas Coast are. =~ .
interdependent.’ They are closely tied to the Coastal economic’ . 7
and social systems.: Coastal issues, too, are bound together-- '
jobs with Tivabiiity, housing with agriculture and wetTands .
. protection with water transportation oy ' '/f

N . There are three main areas for, pub]ic concern in and around °
coasta] waters. They are:

~
(T)' tWé economic actiVities produced by-the coastaT
' - waters
> (2) .the natural ‘resources within and beneath coastaT
: - wateérs
(3) the Tivability(qualities tha't make an ar?a/{'good
place to Tive) of the coastal region

These areas for concern interact. The economic activities
natural resources. The natural resourceS‘prOVide the "ra
materials” for a livable .environment. The economic activi ;
~also produce jobs. and dollar flows which increase. livabiljty. .7
EconowWic.activities prov1de tax revenues (that may be used for
resource conservation projects or public works. . ' =~ '

e .
Livability is determined by 1ntangib1e vaTueg of resources,

both naturdl.and social. The.coastal region can continue to

~be a Tivable place as long as economic and natural resources

are used to promote human well-being. Noncoastal residents also
pave a stake in the future of the coastal zone, nut only to
visit or because the coastal waters are publicly owned, but
becauge their uses benefit the state and nation. The coastaT
water, are' owned by the public and their rights and interests
shoqu take priority over the rights of private indiViduaTs to
profit at pub]ic expense.
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.. - SHOREVIEW, 'CITY COUNCIL "ACTION .. . . "= . "= ¥

: ~ - iR : Lo . ™ - e
B . e e . = S o . -
> . - . . >
- . oo N - - . . © R . R .
. - P . e - . . £eY ¢ L N |
s - . : . I . £l

2In pub11c meet1ngs he]d by. the Coasta] Management Program SR,

- along.-the.Gulf Coast, .coastal, residents. have. expressed”their |

. conggrn about .a humber of problems that result from conflicts

.. aver the'use of natural resourcesiﬁ Based on this, the:s three

ﬂ-Coastal Management reports, _1ncrea$1ng local ‘problems., and L
sincreasing pressure ‘from various interests the 3Shoreview . e
City council has decided to take’ act1on to deve]op a plan R
for the: future of the c1ty : : L

'The c1ty counc11 dec1ded that the fo]]ow1ng procedure wou]d

=ﬁbe f011owed _ : . .t
.A) The city council W111 appo1nt a p]annlng comm1ss1on
Lo . .of five citizens. .- - .
. . B) "The planning commission will ho]d hear1ngs in which,
' S “they, will Tisten to everyone or each group who ' - D
LA . . Wwishées to.speak on the prob]ems and ‘make recommendatlons

C) - The planning- comm1ss1on may ask for presentat1ons
. by consultants or groups to help them.’ ’.

D) .The planning *¢ommission will develop several pro- FE SO

4. posals (2 to 5) as the master plan, for the city s 7 I

" future growth and .development. S e

‘E) The planning commission will present the proposal CT

' to the citizens at a meeting where ‘the c1t12ens y

ask questions and state concerns. . o
F) planning commission.will then either amend the .« _*
" pwBosals or present the original propoéa]s to the T .

citizens fioy a vote.
G). The voters (c1t1zens) ‘will then select the proposa1

. - . they favor They may campaign. for the proposal. v
\ - H) An election will be held to determ1ne wh1ch proposa1
- the citizens favor,
' 7 "« 1) If there is no-definite favorite proposa] the c1ty
- _council has the Qption to, ask the p]ann1ng~ ommission
to develop a new compromise pr0posa1 based n the
tdeas of the stronger proposals: .
J) This may or may not be voted on by the c1t1zens L
This city council will decide th1s and how the _
'proposals will . be used. . O T
. CoTU
Here are a few of the spggestions or. statements that are be}ng
d1scussed 0F preSented to the city council. ' _(
Channe]s need to be dredged deeper and wider so boats i
jwon 't run 1nto eadch other or run aground. L wf AT
o be a beaut1fu1 part of the shore scene--ﬁarsh and dunes L
as essent1a1 as -hills or forests7 Lo
. o

“a n RN ) “ )




N * . O An’
v -

° Naed to allow mining of 011 " natural.gas, phosphates,. . .
"sand,: she]] and grave] N " e S S

v
- . - ~

~Need to allow t1de1ands real estate deve]opment This s .

inclydes residential hous1ng, industrial development, : S
boat bas1ns‘ marimas,'.highways, airports and recreational - -
ateaoo - ) l,'- -o-,.z. . " .\_ ..- . . . . i ) .

. .
° PN . . ~,- . . v ) .

L]

Need to” burld a Rower generat1ng plant 1n the estuar1es o
wh1ch can prov1de coo11ng water. B

. ‘ hd . - o
\" ’ . " ’ \ - . :

- ¢
. ° Need to use. 1t as a cw%y 1and f111 50 we can- get it -

-f111ed in. free. L S L ST oLl

s . K . N 'Y . <
k‘. - < - LY :
e . LS. . et o

Is a sourcé of sa]t water hay . .

- Is a mosqm'to .breed1'ng gY‘ound,c.-t'o be’drained: or treate'd R

.

Do_not need to’%hange, if we g%ange w111 1ose our sma]] town -

resort character1st1ts._ i . S !
. . [-]

Need to.build a'superport S0 catch up and pass up other .

Texas port c1iies : . T , , T

A superpdrt wou]d prov1de JObS and a]low the chem1ca1 and
_011 compan1es to expand . R

e, - ° ol

_Need to protect the marshes, .otherwise our - f1sh Shriwp,._
oysters - and w1Td11fe w111 d1sappear. ' "




D) If you are selected.to be a member of the p]ann1ng com-

- INSTRUCTIONS FOR . SIMULATION SHOREVIEW

N e )
L]

A). Draw a card to determine the role you will play in deciding
Shorev1ew s future- 'Complete the citizen 1nformation sheet.

B) A]thOugh you -are prov1ded .some information about the in- "~

« -‘dividual, you will want to add more information to he]p
describe the ro]e/1nd1v1dua1 you will be. '

CY’Tf’you are .a. city counc1] member, you. wi]] need to meet:
with your fellow city council members to select the five

: planning comm1ss1on members.( The mayor: M111 call your

‘:~meet1ng

w
.
- -

mission you need to. meet with your: fellow members. Select
a chatrman, decide your procedures, (ryles and regulations
. for people or groups speaking:at the hearing). "Setthe
. date for the hearing. Decide on .things you will need to
°.know to comp]ete your- ass1gnment for the city counc11

E) If you are a- c1t1zen, prepare your presehtat1on to the
'-p]ann1ng commission ,.(Remember to follow their rules N
. hhduregu1at1ons ) " You-may want to find others believing
‘as . you .do- (1nd1v1dua]s you represent) and form a group.
You may want to make single presentat1ons or a group pre-
sentation.” Research your position, obtain data, etc., o
to.he]p present your view and jnhterests.

:;Tff'f'F)"Make your (or group) presentat10n to P]ann1ng Commission

) Determine what éction\you (and your group) will take.

~  hearing. R -

- G) 'After hear1ng, Plann1ng Comm1ss1on meets to develop pro-

posals..

. '
e ' 4

_Hd"Planning Commission .reports on the proposals it_has developed. ,

©Will you': ifavor -a. proposal? Which .one? Plan and ‘con-’
: dyct your campaign for your poS1t1on

J) ~ The c1ty counc11 wi]] set up the VOte on the propbsa]s

K).-Aftgr the e]ectlon, the c1fy counc11 w111 determlne the

next step . o .
o \ , .'.
o % ‘“.
+ ! * L
& ” . . 3(?0
. [}

o
a_
2
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Yacht Service Inc. Manager,
pldestyson recently employed as
welder'at o011 ref1nery, own ,2 _

554
|surFsIpE GROCERY 40.yrs. old | PHARMACIST 50.yrs.. old
~ |STORE MWANAGER Female ‘ , . "Male
3 children, husband is Sea Breeze No cthildren at ome; Mayof, owns

Bayside Drugstofe, wife just be-
came a real estate saleswoman,
own bay property and saj]boat

|building a beach home

o

Chem1ca] eng1neer,.on1y one,-teen-
ager at home, «city council member,

Y

3

-

bats R
> -\- . . ‘
CHEMICAL CQUPANY: 45 yrs. old | RESORT REALTY, 38 yrs. old
ENGINEER ¥ Male | SALESPERSON : ' Female

3 children, husband manages Sea
Wind Apartments and Surfside
Motel, Resort Realty specializes
in resort retails and sales,
hope to-buy some beachfront
real estate

12 children,

. e

old
Female

DRIFTWOOD GIFT AND .
SHELL SHOP OPERATOR

37 yrs.

husband is'arch1tect

old |

49 yrs.
' Male

BAWSIDE BUILDER
AND D?VELOPER

2 chjldren,-
and marsh lan

wns some beach front
which he ‘hopes to

3 chjldren, husband is se]f—.
employed plumber, saV}ng to bu11d
@ beachfront home

heachcombs, makes gifts _to sell AR ) .
from materials col]ecteg‘on beach gg;elggﬁtsggg;i$;§§2aLZ %%;%2 or
owns deep sea fishing boat
CHARTER“AND PARTY .31 yrs. old | SAND DUNES 43 yrs. old
-|BOATS, INC. Female INSURANCE CO. Female
RECEPTIONIST SAL&SPERSON ;

2 ch11drena husband is a boat
salesmanm, own-sailboat and small
motor boat = |

i .
H

i

~ |BULLDER'S SUPPLY

g

. 62 irs. old

LUMBER COMPANY R " Male

ONVER ' K
‘ .

Widower, part~owner of two shrimp
boats, one son is a builder, an-
‘other one owns shr1mp boat repa1r
service

“{ Audubon Soci$ty,

O W

.3(3‘1.

— —
WE HAVE EVERYTHING 52 yrs. oid
"DEPARTMENT STORE Female.
MANAGER .
Widowed, 3 childreny, 23 yr old

‘“ynemployed son living with her, |
city council member, member local
bird watcher

i,

2

»q‘-us.L IO

IR ST T L
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o n‘ . _ - . »I‘\A- ’ .“
B'& J BARGE co .40 yrsi oldif SEA BREEZE MOTEL 56 yrs. old
OFFICE MANAGER : Fémale Female

2 children in college, 1 in high
schoo 19*year old unemployed
ldaugh e » husband is county tax

colTector o ///,«~
. . . . ) "

‘No children at home, husband em-
p]oyed b

city, own boat for deep|

BLACK GOLD OIL 39 yrs. old
COMPARY "EXECUTIVE Male

2 children, owns beach home, boat
travel trailer

1 cM1d, wife is substitute
teacher, president of Jaycee's
(Junior Chamber of Commerce)

27 yrs.'o1d.'

Male -

L8

INDUSTRIAL PLANT 46 yrs old WAITRESS AT -Zf;yrs o]d
MANAGER._ Ma]e 1 SANDPIPER LOUNGE FemaleE

«

3 children (2 in college), wife,
is secretary, for Vice President
off 0il Refinery, own sailboat,
building a bayside cabin

Part-time Jr.

.College sjudent,
lives at home, dating Tugbut Co.
Employee, loves to surf

U.S. POSTAL 33 yrs. old
SERVICE EMPLOYEE ~ Female

Divorced, 2 Ch11dren, water
sports entth1ast teaches swim-
ming and diving to all local
youth

[

!
. o

4

C & C. o /

BEACH BAIT &
TACKLE EMPLOYEE

21 yrs. old
-Femg]e

Single, lives in Bayside Apts-,
water skier and surfer

4

RICE FARMER &' 55 yrl. 0ld

"\\ L/ Ma]e
K _

No ch1ldren dt ‘home,. som’with de -

gree in Agribusiness i¢ helping

run the- farm, another son oper-
ates local rice dryer«

SARGE'S SERVICE
| AND GARAGE OWNER

{2 children,
“hunts and fishes,

32 yrs. old

Male -

city council member,
owns small boat]
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|SURF SHACK 30 yrs. old | SEA GULL REST- 60 yrs. old
MANAGER ' Female Female

2 children, husbend works on off-
shore drilling platform, spends
time off beachcombing

o

"UARANT OWNER .»

.\\.

Widow,
the beach

no children at home, owns
some undeveloped property along . s

1BAYSIDE MARINE
« JEMPLOYEE Male
surf{ng'

father works at.local

jLives. with his parents,
enthusiast,

20 yrs.,old .

HIGH SCHOOL
CBACH

old
Male

40 yrs.

3 children, 'in summer directs a
beach camp for Junior High age

2 brothers and sisters, father
is telephone company manager,
mother is secretary for Resort
Realty, family owns boat

industrial plant students, hunts, fishes, owns ,
pickup campeéer

JUNiOR%HIGH ' 14 yrss old | DOCTOR 59 yrs. old’

STUDEN Female -Male

No children -at home,
Clinic, beach home and yacht,
has invested in local real

estate, one son is practicing

medicine with him, daughter is

owns Bayside

father works for B&J Barge
Company :

A\ an oceanographer _
. - - ¥ 3 _
HIGH SCHOOL 18 yrs. old SUPERINTENDENT . 45 yrs. old
SENIOR . ' Male OF SCHOOL DISTRICT . Male
Needs job, 4 brothers and $1sters;’ 4 ch11dreh, 2 in college, wants

to build beach home, owns sail-
boat, w1fe is -local women S club
0ff1cer .

L3

7

TRUGK DRIVER FOR 28 yrs. old

INDUSTRJAL PLANT MaTe

“:Divorced, 1 chila, owns.” boat and
{hunts ) ‘

l

1 B10OLOGY 28 yrs. old
| TEACHER W _ Female
1 ¢hild, husbénd_is counselor,

takes students on field trips
and camping, board member local
natural ‘history museum, member
Sierra Club

oy, . ‘. ) .
» N TR "
4y ( Il 1) . '
’ PR \ -



‘fowns ranch,

STATE :
REPRESENTATIVE

»
2 children, a lawyer, his family
he owns some marsh
Tand near town, loves to hunt
ducks and geese’ .

Male

“41 yrs. old

and crafts shows statewide -

DREDGE-AWAY .
| DREDGING SERVICE

43 yrs. old
Female
EMPLOYEE

4 children, likes to hunt and
fish, hopes to buy deep sea fish-
ing boat - I

FIRST STATE BANK.

.60 yrs. old
PRESIDENT :

Male

Married, no chi]drenfat home,
owns beach home and some ranch
Tand in the coyhty '

LI

"widbw, 3 chTidren (2 in éollege)

; l

S |
0

l‘ -
v

Toghe

’
DRIFTWOOD- FLOWER 45 yrs. old TEXAS PARKS & 35 yrs. old
SHOP AND NURSERY Female WILDLIFE EMPLOYEE Male
MANAGER - : B
\R . ‘ . 2 children, wife paints sea-
Nb children at home, teaches scapes, has degree in Marine
flower arranging, _.collects sea Biology, 1likes to fish.
shiel1s, husbamd employed by 1
ch¥mical plant ' , '
BLUE CRAB CAMPGROUND 42 yrs. old |GULF CONSTRUCTION 29 yrs. old
AND NARINA MANAGER memale - JCOMPANY -EMPLOYEE Male

2 children, likes to race motor-
cycles, owns dune buggy

TELEPHogE COMPANY
EMPLOYE

28 yrs._o]d
Female
2 chjld'ey, recently divorced
from automobile salesman, 1life-
long resident of community
R . .
|’,\
'\_ .

BEACHSIDE DRIVE-IN. 45 yrs..old
GROCERY MANAGER Female

2 children, husband maintenance .
manager for o0il refinery

2 " |
)

" .o
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SURFSIDE "DAIRY

32 yrs. old
QUEEN MANAGER

" Female
3 children, husband Maintenante.
Dept. Manager at nearby marine
research stat1on

| MANAGER.

60 yrs.old
Female

DRIFTWOOD. MOBILE
HOME PARK OFFICF

‘Widow, no children at home,

husband was a shrimper

W

. old
Male

RETIRED FISHING 65 yrs
BOAT CAPTAIN

Sometimes acts as fishinglguide ‘/4
for Sportsman's Village Marine /

BANK TELLENQ"
. vt

22 yrs. old
~f - Female

Engaged to sunveyof for con-
struction company, likes to spend
weekends on the beach

4 ch1]dren (only 1 at home),
member of city council, part ownerf
Jof Rip Tide Apartments and Con-

<
- .
SANDPIPER REALTY 50" yrs. old | REPRESENTATIVE 31 yrs. old
OWNER Male | FOR SUPERPORT, Male

INC.

A non-resident who is here to
convince people to support build-

~-

2 children, hoping to find another
1job but wants to stay in area

d0m1n1ums, owns yacht ing of a,superport. If-port is
lestablished will receive a large
promotidn _and -a 25% pay increase
: , —f :
CAPTAINS JUG . 30 yrs. old LIBRARIAN AT .52 yrs. old
MANAGER (LIQUOR Male PUBLIC LIBRARY: Female
STORE) * T '

2 children in college, lifelong
resident’, hobby cooking segafood
small dishes, husband manages
sea -food processing plant *in,

Single, student at state univer-
$ity, studying the local marsh

as a part of her research in
Marine Biology, 11f1;0ng resident

of area, member National Wildlife
Society '

’ neighboring town
GRADUATE ‘SPUDENT - 24 'yrs. old |AMATEUR NATURE 42 yrs* old
C B . Female | PHOTOGRAPHER - Female

. v :

3 children, mainly is a house-
wife, husband is 'editor of the
local paper : :

—
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e " INFORMATION SHEET

Name R Occupation

(You may make up a name for
the individual you are re-
- presenting.)

Are you a city council- member? . -

“Are you a planning commission member?:
Describe yourself (family, interests, opinions, etc.) in
more detail. K - .

4

‘>

s

Describe what you think the city should do in planning for
its future. . : : :

. -
"~

(ﬂ’

What people in town probably feel the same way you do?

What people will probably differ from youg

.

N T

.whgt will it take for you to change your position or view?




2)

s
~ .

...,  QUESTIONS -

what are your general fee11ngs after part1c1pating in
S1mu1at1on Shorev1ew?

What upset you the‘most?

What- did you like the best?

Do you ‘think that> the simulation was realistic or not?
Explain. y ) : K :

Do you feel that the local, state or federal govérnment

should be responsible for ‘managing the coastal waters and
wet]ands7 Exp1a1n .

Ce—

What tould or should be done to insure the besﬂ coasE?]
management..of the toastal area to insure its survival
' i ]

560 -
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- TOPIC TWENTY-OMNE--RAP UP!
INTERNATIONAL SEA EXPOSITION

ﬁrainstorm and list--

Ideas to be presenféa.'

Discuss--

- List of ideas with your classmates.

select--

The ideas that will be presented. Co

Research--

The idea that you and your group are wbrking on.

Outline*~" ' .

Your group's presentation.

Desigq-— ‘ ’ 2

Your group‘é exhibit,

Prepare-- C | .

~ The exhibit.

Set up--

~ The exhibit.

“ty

4




. Lo S ’ : - N
o | - INTERNATIONAL SEA EXPOSITION . '

Now that you have studied some of fhe resources of“the’Gqu
of Mexico along with some of the marine resources, ¥pu and
your classmates ‘have been invited to prepare part of the 7

exhibit for the International Sea Exposition. Your sectioh AN
will present the'impoF&ance of the sea with emphasis on the
Gulf of Mexico. The display should illustrate past and S

present importace of the sea. . It should also place emphasis
on the projected future importance of the Gulf of Mexico's

‘resources. ' - T

The exhiibit will be set up in a convention hall, so design

it accordingly. Use the media~(slides, tapes, picturas,

murals, collages, models, drdwingsnefc.)ﬁthat will best
present your ideas. Remember,. it should be.self-explanatory
to the people*viewing it. . Lt S ' ' o

Let's brainstorm for a few minutes to make a 1ist of all the
ideas that should be presented as part of your exhibit at

the International Sea Exposition.  Ypu may brainstorm as

‘'a class or divide into groups. Select a chairperson, a .
recorder and a time keeper. List all ideas. Limit.your.
brainstorming to 7 minutes. :

o , _
Discuss the list of ideas and determine which ones you will
present as part of the exhibit. Dnyide into groups With each

~ group.selecting an idea to present as an exhibit., Your

girst steps should be to research your idea, outline yoyr
= - presentation and design your exhibit. Then you are ready
' to begin preparing the exhibit. _ N

Use the space below te outline your presentation and sketch
‘the design of your exhibit.: T

oot




T

-
-

T

This completes your study of ,the marine env1ronment and marine resources. f.
Thank you for allowing me to introduce you to the marine. env1ronment and ‘its

resources. [ hope you will. enJoy, appreciate and live in harmony with it.

»

. -. : . 1.,.. "
X'..\ ? - o B Ly - . : ..'.
a “TOPIC TWENTY = ONE--RAP upt. | S P
MY FEELINGS ABOUT IT ALL' S S f' o ;f

-Complete-- : ; . ' _ | o _

Say It With Music activity. . - - AR T  ; 3
Comp]eté~- 2

Your Self Contract ‘ ;

‘@ ?
’ o Your Seafar1ng Friend, T
T - S N N 4 . |
. ' . Q—( (Do ‘))_Q(k,(“r“é/‘l'-//’(ﬁ_..._ _
' P Capta1n~Seaborne* ‘- . L
.
i
]
N
. g ' . .
) . ‘_.‘ ." /
! C
I’ \\\.
) [ ]
N . ‘
o= . '
, .
. ™ ,&:oQ) . "



A . L FL0 T SAYIT WITH Mysic :
" ) a ’ e ) ’ : . . ¢ ' l
SR £ 1 might be fun to -speak about spme things you know about -
~ ., .the marine environment and its resources through songs:
‘List below. some of the things you might want to‘say. = -,
N ) '

‘Now spend some time thinking of, songs for each thing. The -
song can be either-vocal or instrumental or both, Listen to.-
the -radio or §.V. for ideas. You may want to rewrite a sony
.- or commercial ‘or write your own song. JIf you can't find a
-song for something, describe the type of song and what you

e Want it to say
B M

D —
P . . ) L . ~ T e —o f——— e e e e L e -
«
..V
Y
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.
-
v
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‘e o
A4
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(4
v
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’
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ISELF CONTRACT - - ” o

M .
' - i ' .
e

v

agree~to the following terms:

I. In the interkst o

Self will "

, hereafter.know as Self,

l

v g

T
1

Wil

»

" . <

—

U
Y

L]

f preserVing the marine:environment, my

2. In the interest of conserving marine resources, my Self -

“. . ’ %z ‘ ) -
“3. T wilf also )
” a - -
‘Signed:4 ) - ) ek

'(your'namE)

-
>
’
3
T
-
.
L4 ”
.
.
Y
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, -_.:I‘,_. . - . ey . . , . Append]x . . » | “w . . .
= b, PRI . . : _ : .
Ca The purposecof th1s append1x is to asS1st the teacher in the se]ect1on _ E
= of ‘activities whjich are appropriate the courses ddentified by an. X .in each s be

column. The act1v1t1es identified, by®an X indicates that the majority of ‘the

s .activities can.be used in-that paptitular subjéct, An asterick (*) identifies R

w., @ slpgle activity when that ‘ond As the: only activity in the group appropriate -~ 4.

: for'a spec1f1c subject, .. However: S}nee many-of these activities.can-be adapt- . .. . T
“able to various courses, the teacher will need to become fam111ar with all. the; R
course ob3ect1ves and -their. students, needs. . ; L :a Ly

o0 -
o °

_ The L1fe Sc1ence'tolumn 1nc1udes the folTOW1ng subJects °L1fe Scie' o2 U
Biology, Ecology -and Environmental. Sciefige.’ ‘social Studies includes the.. :_t?jf‘--f R
. following subjects: Etononﬁcs History, Government, Free Enterprise and. . f?;fi\,

Sociology. . 2T o e L \ ' ‘
. ° ¢ o . . o R "
° o . Y e > mMmTEer~ = Mun ~d o
o . 53.093® & 20 3 + O
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Ne ° e, s ) 8 Dw@a " ct®d® ® ¥, O
. . ® “ LS 0 N33 ! e U
~ . 3 o 0 9 @
Y ° 2 SR T
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PART 1 n I R Y
. UNIJ- OVERVIEN i LA |
’ 4 o ‘ :‘»1 " o:-. ;;’ * ‘ ‘”’- -. - .
Ma30r-Goals anq,Objectives.;L.....rfgr.:.t,p?uwﬁ;..{?‘} N - g %
TOPIC ONE--INTRODUQTION PP | 5
Activity 0ne—~Earth Is a Water Planet...g..,?..eefl..;_ N L\X XX X X.w 9
A Syntu AbOUt the Sea o.ooo.:’ooogooo‘o.’:’._oo-oﬂd‘oo. -t o < . ) ll
o The Sga and Me..... R R (T o NS 12
. " BrainTorm--How Water Influehes USs...eerrensenes - A
Slides/Cassette Tape--Earth s a Water Planet..... . . S 14
o]lage of Concerns and- Fee11ngs S RRIREEEE L 19
’ AT, ‘ i : T o
Act1thy Two-ghlords ;. Poems and .Books, of*the Sea.....,.' X Lo 20
WOrds Frof the SEa...eeeeestideeneseneees®viadive, o S -2l
Sea Language Ashgre...;f.;............. R T - N R 23
Marlne Words« . ,. ......:..1....;.......;.........f.4 - e s 2
POE Y‘y Of the Sea eosoedeo e \oosooooooooo' opooooq‘o ' - '-" Y * .""' 29
Letters of: the Sea. ‘.........;...,..........2....; A , o .30
BOOkS ‘)f the Sea oodooo.ooooooo‘ooooOOO R ‘]~_ s i . . ", ! ‘;. 32
Ta]eS Of the Sea.‘ooo.:“ooo’ooo‘.ooooood.oooooo.oo_ : i . " : 34
& Tale of L R R RRTTRRT R ERREERRRELLLY ' < S ¢35
Actﬂv1ty Three--S1gnals of " the S@Aussiennnreeenneenges 1 K L X .36
51.{}41&1 F]ag’s ,o"oood.bo..oo..oooo.oQQ.o'ooo.oooooo “.' . e ’. . . 37
.. $ignal F]ags and Commun1cat10n..... D LT . E 39
. A, ', ',,, e C . : ' . v ‘.t . . .
o . - -.-:t...rr} B ) o e " ha T o " S R .
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[11. TOPIC TWO--THE SHAPE OF . IT'......{:...:..ﬂa...........-

-Attivrty One-rTrip Into the Dépths of the Gu]f...l. ;Q&k
o Trip into the Depths of the Gulf of Mexico..... f ‘
' Character1st1cs of the Floor of the_Gulf‘.....se '

Act1v1ty Twa--The Ocean Floor....0eeeeen... weesesrcane
. Topography of the Ocean Floor.,”.g......,....,...

“Mural of the 0CEan FloDr..e.ieeerreensneennoenees ¥ o
“Exploring Terra..... ,...s.- ............. secessacae

IV F0PIC THREE-GEOLOGY. OF ' THE GULF.....L;.L“ ...... e

Activity One--Dr1ft1ng Continents and Prehistorié .
0rgﬂn1sms..;;.; ....... ceceetencansnancns S S
8 Marine Geology ........... Ceeececeneteeeaaean veeo
4 Continental Puzzle........... teedeneeensasanns el
T  The Puzzle......c..... e eeeeeeeenns e eeeeeneas cevee
' Plate Tectonics or Sea-Floor Spreading.:.........
Preh1stor1c Mar1ne'0rgan1sms..;.; ......... weeecene
s .

Acp1v1ty Two*-Texas Gu]f Coast—-Geolog1ca] Past...«...

' Texas Gulf Coast-Pleistocene te Recent.....M....-
.+ A Geological Detective Story......... |}.,..;@....
_ (Geology of the Gulf of Mexico...veeeavoieiennnn..
PR . \ . .
Act1v1ty Thfee;~Texa$ Gulf Coast--Recent....i....ivvus
- Features of the Gulf Coast...m..f....;a.;;....:.q
Changing Coastlines in Historic TimeS...d.vee.eus
* Trouble.¥n Parad1seg.................‘.......,.t.

L

V. TOPIC FOUR*-THE PHYSICAL CHARACTERISTICS OF THE OCEAN "

Act1v1ty One-~The Sme]l and Taste of the Sea... ...,L
- Sme]] oooooo .. .,o..'. oooooooooooo R cdo.g ooooooo o-o‘:o

Act1v1§y Two—-The No1sy Deep (Sounds of the Gulf) il
The Sounds:of the Gulf........ O O S
K Cassette. Tape/The Noisy Deep..lt;....v ...... eeeee
. . Monsters of -the Deep...;, ......... sevecsgesecsnces
v . Voices of “the Noisy [T
' Sound in the Sean..:..(v ..... RRRRARREERRRRRREE

Act1v1ty Ihree--The Light and Darkxbﬁ ;f;.,. -

- BWOH

SIdY
. abenbue

» T

~ The Light-and Dark of It...:......... Ceeeeeenas e, v -

L]qht 1n the Seaooo’ ooooooooo gbnoo‘oodooo.-ao_ao.o’o_:oo.o

Activity Four—-The Hot and Co]d of Qt..ﬂ.;, ..... ;;..,.
.o Temperatur'e of the Wate®....... Veeerenenns ederes R

! 2 ' K
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'QV' v .
Jl - 5 . >
’; s 2 ;1
S S
4 .‘ [l\. 4 '
Sea Ice Format1on......,....;.h.;..ﬂ...u..........
The Frozen Seas..l.......: ......... T P
Act1v1ty Five—-A Little 921t and FOrCE. .. ieennennnonesh -
_Nhat is the Salinity?. cieencenaet Wi seneeecacetees
A Little Salt...cvvesececennns tessesesencssnane lo'a s
Why is-.theOcéan, Salty.. ceieseeae AP eevdsoe
' The Force--Pressurei...ee.eoeeeeen veveann ceeeedeas
Seq water and Pressurg. .. eeeen.es cevgraceccse cos
TG ‘ ) SR
._.Act1v1ty S1x--Denswty and the Sea.....;,a;.:.....}.,a.,
' Salinity and Density...... e e eeses Cepneseeies
Temperature and, Dens1ty N S P PIEET
Sea Water and Dens1ty..;..,......, ................
Activity Seven--It Moves!. S T eeieeens
v CUPrPENES. ueiveveeeneencepans iegumecesenene R
- Surface Currents of the Gu]f of Mex1co.....;;.....
How Tides are Formed.......fveeei®oiupeiioeeese.
In and Out-The- T1des ..... R LR LR Wpeseasees
WaveS. teeeeieniievonananes teedietesrnasans eeecenas
Make Waves.......... Ceeees csvees cereesenes eeeeeeene
Catastrophic Waves........ cesens eeeee eescennes oo
_ Say It with a Dance.........,....'.%,;.;..: .......
. TOPIC PIVE-—SEA INTERACTS WITH THE LAND.veeveeeronnenns
Activity One--Texas Coasta] C11mat1c ones...... ceeeees
' ‘The Gulf of Mexico Interacts With thé Texas Coast.
E] N.i-nOoo_ooo_ ooooo AR ‘e 009 besenvooceoe ,gooo:oooo.ooo -
'Act1v1ty Two~~Trop1ca1 Storms and Hurricanes.......... -
HUrricane! oo veceessscseoceancnsnne essessen eeeee :
Spectacylar Agent of Change.....ceevvennnnnn eeeses
+y Hazardous Sea Warnings...... Ceveeceesrenanae vesdes
«+ Hurricane Tracking........ RS CETXTERREY SPRRTY .
Hurricane F100ding.. oeeeicecsssoess Neseane eneeaas
Hurricane Storm Surge...... cesesaes Rosesesennnans
, -Mow Would You Prepare for a Hurricane?............
Nurr1cane Safety ChecklistSeeeeeeeereeeceorernanes
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Act1V1ty Une-«Zones of the Ma¥1ne Env1ronment ceesteces

- 70fes 'of ‘the Marine £nvironment. ..., e reeesaas cee
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Act1v1ty Three=-Intertidal Ecosyg}ems ..... .:.}........" g
Marine Ecosystems........... ey '
Rock, Jetties, and Groins......

'_'\ .

The OySteY‘ Reefoooo;oooolo‘oooo'ooo
g Salt Ma r‘shes‘. ...... sesses
- - * ~MUd F]atS oooooooooo [

The Water, Ttselfiouiveeerirennnnnenene ....}..;..

% Act1v1ty Four--Marine Organisms--Let's ‘Get Aqguainted X
_ Underwater Life Activity -(Fingerpainting)...,.... . :
Syntu About a Marine Organism...seeeecesceccesess : oox
Marine Life Along the Coast of the Un1ted States.  *
. Let's Get Acquainted.......... oo
r. Name the ANIMal.ieeieeeeeseiceeeeeeeecoosccsosons
Spec1a]]y Designed. eeseerceescones R
Design @ Beak..veeeieeeciososnsssesossssonnses oo
Gyotaku: Preserve it with a Pr1nt....- ........ oo - .
Marine MobileS........ deeesesarasnes 2..\< ........ ' ‘

© *Eat Your Dissection (Teacher Sect1on) ' . ;

TOPIC SEVEN--EVERYONE BELéNﬁS'(ENERGY RFLATIONSHIPS)..‘ (O .

VIII.

-

Produgers sConsumers, DeCOmpPOSersS...eeeeess- e bl
Marine 0rgan1sm Card Deck.eieeeeedeeieeeeoenncnns

.Activity One--Producer, Consumer,....... Ceeeeeeee 't.:»TQ{
; b

Activity Two--Who's for Dinner?.....eeeeeecees eeteeee
-Who's for Dinner?-(Game)....d ...... Sessesaenccces
Act1v1ty Three Who-Eats- whom Peseccens S A A
Who Eats Whom (Card Game).....eees. P
Food- Chain--Chains of Marine EcosystemS....eeeee .
*Food Chain Mobides (Teacher Section)- '

-_Act1V1ty Fodr-~Can L1fe Ex1st W1thout L1qht..v..h..{..-

<3

Act1v1ty Five--The B1g Webaueeoann ceseees Meeeeseenns

* Food{Webs of Marine Ecosystems .......... fesens Cee
. What\dQuld Happen If...7..... heevesreesene .
' The Uninvited Guest....eieveieeiinneenncennnens ey
Food Web® Tag (Teacher Sect10n) s

”

ACt1W1ty Six--It's A Pyram1d Cevecenes ereees eeeees > oo

It's a-Pyramideceeveseeneecensneeeecens ceedocue
Make a Dolphin (Game)...... “ee
Food Pyramid Quest1qns ....... eee
- Managing a Small Bay Area....cceeveeecenceacnns oo

a, 4 - . . - S
*IX.STOPIC EIGHT--THE. BIG CIRCLENiQXEf‘S) .......... Cerieiie ‘
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Act1v1ty One--The Big C1rc1$ Cyc]es) R L XX
~Water“Cycle..... Ceceeesetecrescesrsesenn ceeeranen U P
- Travels Through King Neptune S Doma1n ceceescones o
- Water ReSOUrCeS.. .. eeeeeeeeqppocess weeeeeee cevee 1

Water Cyc]e,QUESt1ons ..... cerene ecerssesnercanns S '

. Act1v1ty Two-~The Carbon- Oxygen Cyc]e L heeeeenesaana T X X
T~ -.Carbon-0xygen CyCle.veesesesororecesonsonaisanion .
Man and the Carbon Oxygen Cycle.......... eeeeeene
" Questions on Carbon-Oxygen Cycle.eeeeeenns ceeeces '
Activity, Three--The Nitrogen Cycle.........vdveesnns .- X- X
The Nitrogen Cycle...cevuennn. ceeeees prosecesases o
o A NTErOgeN CriSiSeueeelseeeeeeeneseensscssssenses ‘
N1trogen Cycle Ouest1ons ............... ceeee ceoas

Activity Four--The Not So Perfect Cycle........ Cees X X
The Not So Perfect Cycle (Phosphorous Cyc l : > '
-~ Phosphorous Cyc]e Questions....... ;27

“X. TOPIC NINE-<SUM IT UP!..eivenieennenne. PR eeerececnns
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